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SO rapid has been the advance of locomotive design that not a 
single locomotive in this country over ten years old can begin to 
hold its own with the really up-to-date power plant on wheels 
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Two Aluminum Passenger Cars 
On Exhibit at Chieago 


WO passenger cars, unusual in design and con- 

structed almost entirely of aluminum, are among 
the exhibits which will be of exceptional interest to rail- 
road men at the Century of Progress. One of these 
cars, a feature of the Pullman Company’s exhibit, is 
the new aluminum observation-room car which has been 
named the “George M. Pullman.” An aluminum ob- 
servation-coach is being exhibited by the Pullman Car 
& Manufacturing Corporation. 

The Pullman observation-room car, although slightly 
more than half the weight of a steel Pullman of similar 
special plan, with air-conditioning and other special 
equipment—96,980 Ib. compared to 180,000 Ib.—is equal 





Commonwealth four-wheel truck with cast aluminum 
frame used on the sleeper 


in strength and safety and represents the Pullman Com- 
pany’s contribution toward the development of lighter 
railroad main-line equipment suitable for long trains 
and heavy service. The construction of these cars is an 
effort to discover whether or not a comparatively light 
car in which all of the possible luxuries are offered and 
Strength is not sacrificed may indicate a way to reduce 
operating costs and greater train-earning capacity despite 
the high initial cost of cars of this type. 

_ Peter Parke, chief engineer, the Pullman Company, 
in his paper presented bzfore the New York Railroad 


— 


i e The major part of the information pertaining to the Pullman observa 
jon-sleeping car in this article 
eter 


York 


; L was taken from a paper presented by 
Parke, chief engineer, Pullman Company, at a meeting of the New 
Railroad Club held on May 19, 1933. 
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Observation-sleeper* designed 
jointly by the Pullman Company 
and the Pullman Car & Manu- 
facturing Corporation and a 
coach designed by the latter 
save nearly 50 per cent in 
weight. of equivalent steel con- 
struction without sacrifice of 
strength 


Club, said: “While we in our effort to reduce car weight 
have produced a car in aluminum, we hold no brief for 
the use of any specific metal. Our selection of aluminum 
was prompted by the desirable inherent qualities of 
aluminum alloys; that is, a combination of light weight 
and great strength. The present high cost of aluminum 
is likely to come down if the use of these alloys ‘is 
much extended.” 


Pullman Observation-Room Car 


The exterior appearance of this car differs from the 
usual Pullman in several respects. -The observation end 
is rounded to permit carrying the observation windows 
around the end of the car as well as to obtain a modi- 
fied streamlined effect. The roof is of attractive turtle- 
back shape, designed and proportioned to reduce to a 
minimum the appearance of heaviness of the high roof, 
since the standard car height is maintained for the sake 
of uniformity of all cars in a train. The necessary 
louvres and outlets on the roof are, for appearance sake, 
made of streamlined design. The windows are of spe- 
cial design with round corners, both for the purpose of 
design:and for ease in cleaning. The vestibule side 
steps are made straight to suit the exterior treatment. 
The car exterior presents a strikingly attractive appear- 
ance, finished in its natural bright metal with surfaces 
scratch brushed and waxed, having strips of brass-plated 
aluminum applied to the structure along the eaves, belt 
rail and sill line to intensify the horizontal line effect. 
The lettering also is of aluminum, brass plated. Hand- 








holds, etc., are of cast brass of the same color as the 
brass-plated strips. The general dimensions and weights 
of this car are given in Table I. 


Interior Treatment 


The interior treatment throughout the car is “con- 
temporary” and no attempt has been made to work along 
the lines of what is loosely called “modern.” In keeping 
with the present trend the colors used throughout are 
lighter and brighter than usual. 

The observation room is impressive by its dignified 
gracefulness; beautiful rather than ornate. The bright 
natural metal finish against the painted background pre- 
sents a very pleasing effect. The horizontal lines of 
the interior design are stressed by the use of aluminum 
moldings. 

Illumination in the room is indirect, reflected from the 
ceiling from bulbs spaced 7 in. centers, located in front 
of a continuous parabolic rustless-steel reflector applied 
around the room in segments and located in a cove mold- 
ing trough. There are no other lighting fixtures in this 
room. 

The three bedrooms present the same dignified and 
handsome appearance as the observation room, with 
natural metal finish on painted background on the walls 
and ceiling and with bright metal mirror frames, trim- 
mings, etc. The drawing room interior design is carried 
out along the same lines as the other rooms; that is, 
with metal in natural finish against colored background. 


standard six-wheel trucks. The truck frames, made of 
heat-treated, high-tensile strength aluminum alloy, were 
cast at the Cleveland, Ohio, plant of the Aluminum Co, 
of America. They are of especial interest from the 
standpoint of the materials employed. Problems in de- 
sign involved provision for great deflection of aluminum 
and for the sake of safety a determination of safe fibre 





Table I—General Dimensions and Weights of the Pullman 
Aluminum Observation-Room Car 





Legis over GOOF C00 GMB. oii. o 5c cc ccc ccasccscssecess 79 ft. 1 in, 
Length over platform castings .........cccsscccscccsec 83 ft. 5% in, 
Length between truck centers ..........cccccccccceces 59 ft. 6 in. 
Length over buffer face angle (free) ............2..05- 84 ft. 9% © in. 
Length over pulling face of couplers ................. 84 ft. 3 in, 
Length between outside crossbearer centers ............ 29 ft. 6 in. 
EE ES ee ae eee 9 ft. 95% in. 
NO NE 65 05: Sigc 6a aig..0 Suess’ 40: g.vi nica p aie oamicie he 9 ft. 10% in. 
PIN TUR ECMIIOS oo co's 0 se0s-ra, S00 dsdis. 04a aie ade'eaia’ oS 9 ft. 11 %/so in, 
Height, top of rail to bottom of side sills .............. 3 ft. 7% in. 
POGIGOG, TOMER $0 top OF IGE PIRES .oo.occ ccc ccecsaccsses 11 ft. 24% _ in, 
Height, track to top of roof at center ................ 14 ft. 5/e4 in. 
Height, track to top of floor, inside of car ............ 4%. 3 in, 
Hieignt, rail to center of coupler 22... 2.0. .00.350..20 34% in. 
Height, bottom of side sill to top of side plate ......... 7 ft. 6% in. 
Height, top of floor to top of window sill ............. 2 ft. 4% = in. 
Height, floor to headlining, center of car ............... 9 ft. 6% in, 
Distance, end sill to buffer beam (vestibule end) ........ 2 ft: 9 in, 
EE a SS a eer eee 9 ft. 0 in, 
Weights. Of car body, including complete equipment ........ 69,980 lb, 
Of trucks including 2,700 lb. mechanical drive ..... 27,000 lb. 

BE ccbiacksbiece at Wena pbarctomiteiasiamis $e Rss aiain 96,980 Ib. 





stress limit. Sample frame castings were made and cut 
up for examination, a sample truck was built and sub- 
jected to static and impact overload test before the final 
castings were made and these were subjected to a search- 





Pullman aluminum observation-room car in process of construction 


In the compartment the type of finish is very much 
the same as in the drawing room, except that the walls 
are of a clear light blue with ceiling slightly lighter. 

The car is fully air conditioned for summer and win- 
ter use and, in addition, has exhaust connections to each 
room for smoke removal independent of the air-con- 
ditioning system. 


Principal Features of the Truck Construction 


The trucks, of, the Commonwealth four-wheel type, 
with 9-ft. wheel base, are designed for double equaliza- 
tion in order to preserve the good riding qualities of 
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ing X-ray examination for foundry defects before ship- 
ment. 

The truck is designed for unit fibre stress of 3,500 
lb. per sq. in. under static load which is only one-half 
the stress usually employed in steel trucks, notwith- 
standing the fact that the yield strength of the heat- 
treated cast aluminum alloy is equal to that of cast steel. 
In fatigue test in a rotating beam machine, the cast 
aluminum alloy employed shows an endurance limit of 
7,500 Ib. per sq. in., a stress twice as great as the static 
stress for which the truck is designed and in excess of 
the combined maximum stresses in service. The tensile 
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strength average from 27 test specimens is 39,500 Ib. 
per sq. in., the average yield strength 24,400 Ib. and 
elongation average 9.5 per cent in 2 in. 

Of major importance is the uniformity of yield 
strength obtained in these castings; there is only 2,700 
lb. variation between the maximum and minimum re- 
sults of 27 test specimens machined from an integral 
cast truck frame. This indicates a homogeneous prod- 





Underframe construction and method of squaring up the 
superstructure frame of the sleeping car 


uct, an essential factor to successful operation. Experi- 
ence with these trucks presents the possibility that a 
properly produced aluminum alloy casting, with its ca- 
pacity to absorb shocks, due to its lower modulus, and 
with proper stress limitation, may be even superior to 
cast steel. 

The truck bolsters, spring planks and center forms 
of the Pullman standard type for six-wheel trucks, modi- 
fied to suit this particular truck, are all of the same 
grade of cast aluminum as the truck frame. The clasp 
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Aluminum observation coach built by the Pullman Car & Manufacturing Corporation 
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brake arrangement is also of the Pullman standard type 
with forged aluminum beams and connections. 

The center plates are of cast steel. Their arrange- 
ment is reversed from the usual practice. The body 
center plates enshroud the truck center plates. This is 
an attempt to prevent an accumulation of grit and cinders 
on the bearing surface of the center plate. Between 
the truck and body center plate are interposed special 
composition oil containing bronze bearing plates to re- 
duce friction in rounding curves and to make lubrica- 
tion of center plates unnecessary. The pedestals are 
cast separate by reason of the limitation in size of the 
present available foundry heat treating equipment, other- 
wise the preferred construction would be to have the 
pedestal cast as an integral part of the truck frame. 
All parts in the truck subject to wear are provided with 
steel wearing plates. Wearing plates are provided on 
the journal boxes at the pedestal guides, the equalizer 
feet, and on the inside of the box at the wedge and 
journal bearing. All brake pin holes in the aluminum 
brake forgings are bushed and the brake pins are of 
steel. The ends of the forged aluminum equalizers are 
protected against wear by spring-steel shoes, shrunk 
over the foot of the equalizers, and these shoes are fur- 
ther held by 34-in. countersunk rivets. All spring seats 
and caps are provided with steel bearing plates. Wheels, 
axles, springs, journal bearings, and journal-bearing 
wedges are of the conventional type and not of alumi- 
num. On each truck is a mechanical drive, not made of 
aluminum and therefore comparatively heavy. The drive 
on one truck is for the air-conditioning system, and on 
the other for the 10-k.w. body-hung lighting generator, 
which also will supply power for the buffet refrigera- 
tors, circulating fans, et cetera. 

The weight of the two trucks, including the com- 
paratively heavy mechanical drives, one on each truck, 
is 27,000 lb., including 2,700 lb. as weight of the me- 
chanical drives. The weight of a set of standard six- 
wheel 11-ft. wheel base steel trucks without special 
drive is 47,000 Ib. 


General Features of the Structural Design 


The structural design is governed by a strength re- 
quirement equal to a steel car which demands: First: 
That the combined section modulus of the anti-telescop- 
ing members at the ends of a car must conform to Pull- 
man standard practice, which is in excess of Railway 
Mail Service requitements. Second: That the under- 


















frame members shall withstand, with conservative work- 
ing stress, a static load of 400,000 Ib. applied hori- 
zontally at the resultant line of the forces acting at line 
of buff and draft ; 250,000 Ib. at line of buff and 150,000 


Ib. at line of draft. Third: That the total sectional 
area of the longitudinal members extending from end 
to end of car and situated below the floor line, shall be 
not less than 50 sq. in. 

Important considerations in designing the aluminum 
car are: 

That the modulus of elasticity of aluminum is only 
one-third that of steel and therefore the deflection for 
the same load and section is three times as great; also, 
that the coefficient of expansion of aluminum is twice 
that of ordinary steel. Of equal importance is the selec- 
tion of a suitable alloy and temper from the large variety 
available. Twelve different grades of wrought aluminum 





































— =, 2s Over Faves _ 
9k Over Side Plates 
lel 
tj = 
| rr yu *-' ae * 
t | SMF ve Section Through 25" 
re | 3 P Center Post 
h H f 
| 1 sl =! 
| + ~™ 
ie Sk : 3 
| | Q-—¥ F = 
wig oy ot tf H Se el \ & 
O} 'Y SectionThrough 4$"(and 3$") Section Through 
A oes ie Box Post . Side Post 





| p-— ab a Ie — at 


54" 
is "aE ROW: 
_ ji 3 s'masticone Ti Chanarch nat \o40'a, 




























Is 

ig 

ris San, 

| we aa gpg iBermecn Posts. 
{ te Ne ae a 


Sectional details of the sleeping car 


alloys and three grades of cast are employed in this car. 

Certain parts of the car, such as coupler heads, dia- 
phragm face plates, center plates, springs, etc., and in 
general, all parts subjected to chafing or rubbing, such 
as wear plates, pins, bushings, etc., are of steel. 
All exposed rivets in side and end frames, also in roof 
sheets are aluminum, hot driven; other structural rivets 
are of: steel. 


Underframe 


Stress members, whether their office is to take 
care of draft, buff, straight or combined loading, 
are of the continuous type ; center-sill members extending 
as a unit the entire length of the car. In general, high 
tensile strength aluminum alloy is employed for all fram- 
ing members; an alloy closely approximating the 
strength of steel with an ultimate strength of 58,000 Ib. 
per sq. in., a yield strength of 35,000 lb. and an elonga- 
tion of 20 per cent in 2 in. 

The center sill construction is of fish-belly type, with 
top and bottom members of heavy plate pressed in U 
shape, with the outer flanges turned upwardly on the 
top member and downwardly on the bottom member. At 
each end solid diaphragm spacers or web plates are pro- 
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vided between the top and bottom center-still plates, ex- 
tending from vestibule end sill to a point beyond the 
truck, taking in the full slope of the bottom member and 
center sill. Between these spacers the center sill is left 
open to permit application of the cross bearers and floor 
pans, which extend in one piece across the car. These 
members are solidly riveted at their top flanges to bottom 
of top center sill plate. In addition, pressed spacers ex- 
tend between the outer flanges of the two center-sil! 
members and are riveted to each floor pan at each side 
of the center sill. This properly spaces the top and 
bottom members of the center sill, uniting these members 
so they co-ordinate to act as a unit column for either buff 
or draft; and the cross bearers fill the opening between 
the two members of the center sill at their horizontal 
flanges and are riveted to them. 

The side sill is built up from two extruded metal 
sections having an interlocking joint between the two 
extending the full length of the car, which serves to 
make these two members act as a unit. By this means 
the floor structure and side framing members are framed 
in as a unit structure. 

The outer member of the side sill is the conventional 
angle type used in standard Pullman construction. The 





Details of the center-sill and _cross-bearer construction 
of the sleeping car 


body bolster is of the double type, of construction cus- 
tomary on Pullman cars, and of the same general con- 
struction as the body bolster on the steel cars. 

Draft and buffer castings are of heat-treated high 


tensile strength aluminum. Wear parts are provided | 


with hardened-steel chafing plates or Pullmanite bush- 
ings, to protect the aluminum from abrasion. 


The Superstructure 


The superstructure and cross section of the car are a 
distinct departure from the usual Pullman standard 
practice, inasmuch as the structural members are of ex- 
truded shapes and the roof is of the turtle-back type. 

Side posts are made up of extruded metal, box-type 
sections extending from the side sill members to an 
extruded-metal top cord which extends in one piece the 
full length of the car. The belt rail has outside and in- 
side members of extruded metal and a sash rest fitting 
between and joining these two members. The sash rest 
also serves as a positive spacer between the posts. Be- 
tween the vertical walls of the post, spaces are also 
used in line with the sash rest, thus making the whole 
section continuous from one end of car to the other. 

The bottom of the letterboard is an extruded section 
which also acts as a drip moulding. 
The roof is comprised of pressed channel high-tensile 
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Structural details of the observation coach 
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aluminum-alloy carlines framed into an extruded eave 
section resting on top of and riveted to the post caps 
of the side-plate member, this eave section extends the 
full length of the car. At the eave a one-piece relatively 
thick roof plate runs the entire length of the car.. This 
plate starts at a point on the roof where the contour 
changes towards the general horizontal direction on the 
outside face of the carlines, extending downwardly and 
acting as a reinforcing member, cover plate and tie for 
the main roof section, carlines, eave and side-plate mem- 
ber. Between these special roof plates the conventional 
type of lighter riveted roof sheets are vsed. 


End Construction 


With its heavy anti-telescoping posts the end con- 
struction not only exceeds Railway Mail Service re- 
quirements as to strength of vertical members at both 
ends of the car, but is designed to present the utmost of 
protection to the passengers under extreme impact con- 
ditions. This is effected by framing a wedge-type box 
section vestibule end post with gibbed anchorage cast- 





Rear end underframe construction of the observation 
coach 


ing into a pocket in the buffer casting, where it is se- 
curely held by bolts and by wedges driven into place and 
welded. The body end section above the ceiling sheet is 
of a braced arch type framed to take these members. 

The body end sill at the vestibule end is of U shape 
with anti-telescoping plate at its inner upward face ex- 
tending inwardly on the underframe. The body end 
vertical members are framed into this end sill their full 
length. They consist of two box-section body door posts, 
a pressed U shape section of box type, running from the 
center sill diagonally to a gusset connection at the side 
plate member and body corner posts. The combination 
of these vertical members, the framed bulkhead at the 
upper portion of the body end and the side plate, provides 
protection against extreme impact, as any considerable 
movement of the vertical members would pull the entire 
roof and side structure down and inwardly, to present its 
full resistance to oppose the oncoming object, thereby re- 
ducing to a minimum the tendency to telescoping of the 
car body. 

The noteworthy feature of the framing construction 
as previously referred to is the use of special extruded- 
metal shapes, which present straight, smooth and true 
sections and surfaces for their entire length. To replace 
such sections as those of side posts, side sill, side plate, 
etc. in steel would require the assembly of at least two or 
more sections for each extruded-metal unit, without the 
advantages to be gained by the regularity of the section. 
The reduced number of pieces produces more effective 
sections, diminishes the riveted joint action and distor- 
tion due to riveting, economizes in weight by elimination 
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of overlapping members and provides equal strength. 
The extruded-metal shapes have been designed and ap- 
plied so as to be interlocking. 

In framing the component parts of the structure, sim- 
plicity has been the keynote, and the number of pieces 
employed have been reduced to a minimum. Load carry- 
ing cross members in underframe and roof structure, 
though they may be lighter in section than the usual steel 
construction are, for stiffness of structure, spaced rela- 
tively closer together. 

All pressed sections are formed cold, with bends of 





The four-wheel fabricated aluminum truck used on 
the coach 


large radius in such a manner that the metal thickness is 
not reduced nor the character of the metal altered. 

Development of the type of framing structure as ex- 
emplified on this car has produced a car body structure 
with relatively less deflection than previously obtained 
with steel cars, the physical difference between aluminum 
and steel notwithstanding, which would indicate that an 
aluminum structure should deflect three times as much 
as steel. 

The insulation is somewhat unusual. With the purpose 
of reducing weight, also for a service test, insulation 
consisting of many layers of crumpled aluminum foil is 
applied throughout the structure. The foil is hung from 
wires at the sides and end of the car and supported by 
wires in the roof. The insulating value of this foil is 
dependent on its high state of reflectivity. It also has 
special valve due to low heat absorption. 

In keeping with the car, a new type of sash and sash 
ventilator has been developed. The sash, as well as sup- 
porting and guiding members, have been built up of 
special extruded aluminum sections. Such sections are 
welded into a one-piece sash. Novel means for removal 





Table II—General Dimensions and Weights of the Pullman 
Car & Manufacturing Corporation Aluminum 
Observation Coach 


Reagthy wee Oy See ANN oso Sos 0 esis vis.cc'n.0 50s iew oes 73 ft. 5% in. 
Eemgtee BebWGen tHUO CHIBETS ok ow oc cdc sce a cece isiwcecs 56 ft. O im. 
RE, CHET DUNET WMCOENIOD 6 ioc c ccc vccwiabesevcese 78 ft. 10% in. 
Be Seen eer ee re re ere 9 ft. 93% in. 
ee ee ee ee ere 10 ft. 1 im 
Height, top of rail to bottom of side sills ............+..- 3 ft. 5% in. 
Height, track to top of roof at center .........e.eeeeees 13 ft. 1 im. 
Distance, end sill to buffer beam (vestibule end) ........ 2 ft. 9 im. 
RNY “Ginter co. Sik ici .c0 She.a:tiaie aiden store ix wa Ree Sa 50 
Total weight of car (excluding air-conditioning equipment) .... 67,000 Ib. 
Weight of air-conditioning equipment ..............eeeeeeeee 6,880 Ib. 
Weights (including air-conditioning equipment) 
eters DATs acta iaieg ik 1o-6th a e pia oereisre p-arind We.b. 6) acolo w 4cke 55.880 Ib. 
I cla Sahat Mosk a atece Nast bik ores w Seve hile ebees wie born e-.0 B50 18,000 Ib. 
BE is Fak ab ce Fa 50d An see es Stade ew) op Snes 73,880 Ib. 





of sash and easy application of the glass have been de- 
veloped. The ventilator in the bottom rail of the outside 
sash for emergency use only is of a rotative type. 

Vestibule side and end doors and all locker doors are 
built up by welding extruded rectangular box type 
aluminum sections into a one-piece outer frame and 
spot-welding panel sheets onto this main framing 
member. The construction produces a light and strong 
door of few parts. 

The vestibule trap doors also are built from extruded 
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aluminum interlocking shapes, welded into a one-piece 
door. Each door is counterbalanced by two coil springs 
self-contained in the framed door so as to produce 
smooth operation, free from any distorting force on the 
door. 

Particular attention has been paid to provide smooth 
action of draft gears and buffers. Rubber draft gear 
and buffing devices of high impact capacity with a 
smooth energy absorbing action throughout the entire 
range of action are provided. In these gears there is no 
metallic contact at any time. The extreme movement in 
draft is 1!4-in. and 2-in. in buff, resulting in a reduction 
of movement between cars, and due to the nature of the 
gears, absence of slack or lost motion at all times. 

To effect a maximum noise reduction and eliminate 
rattling diaphragm parts, counterbalanced spring sus- 
pension for vestibule foot plate and diaphragm are pro- 
vided. Side and center buffer stems are ground smooth 
and true and neatly fitted into Pullmanite bushings, re- 
movably bolted into position in the aluminum buffer 
casting in such a manner that they may be easily re- 
moved and replaced when worn. The effect of this con- 
struction is to reduce to a minimum the up-and-down 
movement of the stems and diaphragm face plate, the 
cause of the slamming noise which occurs on platforms 
when parts are badly worn. 

For effective weatherproofing, a special type of hinged 
foot plate and vestibule diaphragm is provided. These 











Interior view showing the seating arrangement in the 
coach section 


contact tightly with the foot plate. Trap doors and vesti- 
bule side doors are thoroughly weather-stripped to over- 
come infiltration of snow, cinders and dirt. 


Equipment Details 


The coupler construction is of a substantial although 
rather experimental design. The head is A. R. A. stand- 
ard type in cast steel with special built-up aluminum ex- 
tension. Two heavy forged aluminum straps are machine 
fitted with dovetailed gibs to the coupler shank and held 
in place with three 1-in. steel rivets. Spring-steel wear 
plates are provided at top and bottom of the coupler 
shank at the carriers. The wear plates lap the side of the 
coupler shank and are welded thereto. Aluminum spacing 
castings are provided between the forged extension 
members, secured by 1%-in. steel rivets. Fulcrum pin 
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holes at the rear of the coupler shank extension are steel 
bushed. Strength of the joint between the cast steel head 
and aluminum shank was tested under a load applied in 
25,000-Ib. increments up to 300,000 Ib. 

In reducing weight aluminum has been used where- 
ever a substitution for steel was deemed practical for 
such items as: Air brake cylinders, reservoir, valves. 
pipes and fittings; water-supply tanks, valves, pipes and 
fittings and heating-system traps, valves, pipes and fit- 
tings. Pipes and fittings are of extra-heavy aluminum, 
threaded with end train-line nipples of steel pipe. 

The air-conditioning equipment is the Pullman Car 
and Manufacturing Corporation system which provides 
for cooling or heating the car as temperature conditions 
require, and at all times supplies an adequate amount of 
filtered, fresh and conditioned air for proper ventilation. 
The system is fully automatic, thermostats regulate both 
the cooling and heating system. The ducts are made of 
aluminum for light weight, and insulated with Alfol. 
The compressor box, condenser box, blower fan and all 
supporting members for all parts of the equipment, are 
made of aluminum. 


Principal Features of the Aluminum 
Observation Coach 


The aluminum observation coach has a seating ca- 
pacity of 50 and weighs 73,880 lb., of which 6,880 Ib. 
constitutes the weight of the air-conditioning equipment. 
While no car of identical design and capacity has ever 
been built of steel and an exact comparison of weights is, 
therefore, impossible, it is estimated that a saving of at 
least 50 per cent in weight is effected by the present 
construction. Strong aluminum alloys are used for all 
parts of the car structure except the wheels, axles, 
springs, brake shoes and certain other parts subject to 
wear, which are all of steel or steel-faced for greater 
durability. 


Interior Arrangements and Decorative Treatment 


The interior of the car is of the “Modern Empire” 
mode of decoration or finish. The car is divided into a 
25-ft. section, seating 28, in the front end, a 10-ft. buffet, 
a double card section, seating 8, and a parlor section, 
seating 14, in the observation end. Two washrooms are 
provided at the front end of the car and two similar 
washrooms between the buffet and the parlor for the use 
of passengers in this section. 

The interior architectural treatment is based on col- 
umns from the base board to ducts extending along the 
car sides at about the height of the eaves. These ducts 
present the form of a header and are the receptacles 
for lighting fixtures, which are a part of the indirect 
lighting system. 

The floor covering consists of a black marbelized 
rubber tiling. The double coach seats, with fixed, semi- 
reclining backs, are built of rectangular drawn aluminum 
tubing which presents a polished framed edge for the 
reception of the upholstery. The upholstery is free from 
springs and is cushioned by rubberized hair with means 
for holding the material taut and keeping the padded por- 
tions in their normal position. The attractive jade green 
frieze of the seat covering harmonizes with the green 
and gold damask curtains. More than the usual space is 
provided between the seats and this permits the insertion 
of removable tables on which meals may be served. 

The enlarged buffet in the center of the car is fully 
equipped and provided with a novel type of oil-burning 
range. Buffet refrigeration for both the ice boxes and 
the soda-water fountain is of the mechanical type. 

(Concluded on page 211) 
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What About Apprentices 


When Business Picks Up?* 


HE last time I visited the back shop, several years 
ago, it was teeming with activity. A trip through 
it always proved an inspiration, because of the progres- 
Sive spirit of the management. You could always be 
sure of finding several new stunts to improve the quality 
of workmanship or to increase production. 

And then there was the younger group—the appren- 
tices and those more recently graduated. They were 
ever on the alert to promote worthwhile activities look- 
ing either to their own improvement, or for the benefit 
of the shop or the railroad as a whole. Back of this 
group, but studiously avoiding the spotlight, was the 
Apprentice Instructor. Unless you were fairly intimately 
acquainted with the organization, however, you would 
never suspect that he was the driving force behind the 
younger group. * * & 

Today, as I strolled through the plant with the Master 
Mechanic, the few men employed were already checking 
out, although it was early in the afternoon—a pathetic 
reversal from the former conditions. 

“What has become of the Apprentice Instructor?” I 
queried. 

“Because of the financial stringency we were forced 
to abolish the position,” replied the M. M., “and we 
transferred him to an office job—not much of a job, but 
better than nothing. Some day we hope to put him back 
in his old position.” 

“But what about the apprentices?” I said. 

“We haven’t hired any new boys for a long time,” was 

the reply, “but we still carry those that were with us 
' when we began to slow down.” 
x oe 

A little later I located the Apprentice Instructor. 
“Just what is happening to the apprentices?” I asked. 

“Well,” replied A. I., “they do have a few hours’ 
work four days each week. Classroom instruction has 
been eliminated, but the foremen and lead workers see 
that the boys receive the necessary coaching on the job. 
Naturally they have a lot of spare time on their hands 
and most of them would probably be glad to attend 
study classes on their own time. Except for my own 
salary there would be little expense involved, since we 
have available the facilities and equipment for classroom 
work. With my demotion and the cuts applying to the 
lower rate of my present job, I am awfully hard hit. I 
have wondered, however, if I could get the management 
to revive the classroom apprentice training, with the 
boys and myself matching our spare time against the use 
of the facilities and the little expense required for 
materials.” 

“Yon still believe, then, in a good course of classroom 
training for railroad shop apprentices,” I said. 


Three Reasons for Better Training Methods 

“Unqualifiedly, yes,” he replied, “and for three prin- 
cipal reasons. Look at the boys we have graduated in 
recent years. Most of them are still with the company 
and the type of training we have given them is reflected 
in the reliance we place on them. Several have advanced 
to minor supervisory positions, although our modern ap- 
prenticeship training has hardly been in effect for more 
than a decade. 


* The first of a series of interviews on mechanical department problems 
with men in that department. 
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The future of the mechanical 
department depends upon the 
statesmanship with which the 
training problem is tackled 


“In the first place,” continued A. I., “modern equip- 
ment and practices are becoming more and more com- 
plicated and we need a higher type of craftsmanship 
than was required even a few years ago. It looks very 
much now as if we would have to face even more radical 
changes in equipment and facilities within the next few 
years. If the mechanical department is to make good it 
must have available properly trained mechanics who can 
successfully tackle these new problems. It requires 
something more than manual training for the average 
mechanic to adapt himself to these new conditions. A 
certain amount of technical instruction is quite nec- 
essary.” 

“Upon just what basis do you make this assertion?” 

“Several times in recent years,” replied A. I., “when 
we have introduced new, complicated equipment, recent 
graduates of the apprentice department have been as- 
signed to its care and maintenance. The older mechan- 
ics have not had sufficient technical training to under- 
stand the principles upon which the devices operated and 
were thus handicapped in understanding how properly 
to maintain and repair them.” 

“Aside from this,” I asked, “what other desirable 
qualification has characterized the apprentice graduates 
of recent years ?” 

“They take a much keener interest in their work,” re- 
plied A. I. “We have tried to show them just how 
mechanical department maintenance operations are im- 
portant from the standpoint of the railroad as a whole, 
and also to give them a good idea of the more pressing 
railroad problems. As a result they not only co-operate 
more effectively in doing their own work, but they have 
been an important factor in helping to make friends for 
our road and to educate the public about the importance 
of and the needs of the carriers. As you know, they 
have put on several programs here in the community, 
which have been extremely helpful in cultivating a more 
friendly feeling on the part of the public.” 

“What other advantage do you claim for modern ap- 
prenticeship methods?” 

“There is no question in my mind,” replied A. I. 
“that with the growing complications in facilities and 
operations it is becoming increasingly important that we 
give more attention to that type of training which will 
assist in developing the best possible supervision. While 
our methods are primarily intended to make good me- 
chanics, nevertheless, we can do much to stimulate the 
boy who has natural leadership qualifications. We have 
already seen enough evidences of this among our recent 
graduates to realize that apprentice training is invaluable 
in helping to develop men for supervisory positions. The 
same thing is true in even a more marked degree on the 
part of the few roads that seriously introduced modern 
apprenticeship methods almost a quarter of a century ag0 
(Concluded on page 201) 
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HIGH-PRESSURE locomotive with water-tube 

firebox, in which for the first time, so far as is 
known in the history of the steam locomotive, the triple- 
expansion principle has been utilized, was recently de- 
livered to the Delaware & Hudson by the American Lo- 
comotive Company. This locomotive now constitutes 
part of the D. & H. exhibit at the Century of Progress 
Exposition, Chicago. It is the fourth of a series of 
notable locomotives which have been developed by this 
railroad at intervals since 1924. 

The first three of these locomotives, which are of the 
2-8-0 type, were fitted with cross-compound cylinders 
supplied with steam at working pressures of 350 Ib., 
400 lb., and 500 Ib. per sq. in., respectively. The new 
triple-expansion locomotive is of the 4-8-0 type and op- 
erates with a boiler pressure of 500 Ib. per sq. in. All 
of the same general type of construction which was first 
of these locomotives are fitted with water-tube boilers 


fog 
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Delaware & Hudson Develops 
Triple-Expansion Locomotive 


The Delaware & Hudson triple-expansion locomotive 


Railway Mechanical Engineer 193 


Fourth in a series of locomo- 
tives with water-tube fire- 
boxes, the “L. F. Loree” em- 
ploys 500 Ib. pressure through 
three expansion stages in four 
cylinders. Total weight, 382,- 
000 Ib.; 313,000 lb. on the 
drivers. A thermal efficiency of 
12 to 13 per cent is expected 


applied on the “Horatio Allen,” built in 1924. A com- 
parison of the principal dimensions and data pertaining 
to the four locomotives is presented in the table. 

The first three of these locomotives have all been sub- 
jected to efficiency dynamometer tests over the same 
section of the line, northbound between Oneonta, N. Y., 
and Dante, over a .5 per cent compensated grade. The 
thermal efficiency at the tender drawbar based on coal 
as fired was as follows: 


Horatio Allen, No. 1400. .......0.cccee 8.73 per cent 
eum Te, Jarein, Be. 1401... ..cccccccccss 9.35 per cent 
ames Archbald, No. 1402..........++.. 10.4 per cent 


While no data are yet available for the “L. F. Loree,” 
No. 1403, it is expected that after all adjustments have 
been made this locomotive, under comparable conditions, 
will develop an overall thermal efficiency of between 12 
and 13 per cent. 


The Boiler 


The boiler has a water-tube firebox and a fire-tube 
barrel, the latter of relatively small diameter and com- 
pletely filled with water. The steam space is in the steam 
drums of the firebox which are carried forward well 
beyond the firebox and connected to the barrel near their 
front ends. 

The heating surface in this firebox is not entirely of 
water tubes. The back head and rear fire-tube sheet 
connections are water-leg headers, each built of parallel 
stayed sheets, through which pass the two 21.4 in. water 
drums at the bottom and two 30.75 in. steam drums at 











the top. Ports through the drum shells in the header 
spaces, provide for circulation between the drums and 
headers. The front extensions of the steam drums pass 
through a saddle connection of parallel stayed sheets 
which is riveted to the boiler shell. Circulation between 
the barrel and the steam drums, through the saddle, takes 
place through ports in the shell. The barrel shell is 
riveted into a flanged opening in the front wall of the 
front water leg and the rear fire-tube sheet is riveted 





Comparison of Delaware & Hudson High-Pressure 
Locomotives with Water-Tube Fireboxes 


Name L. 7 ance James Archbald* John B. Jervis* Horatio Allen* 
Road 404 ‘ 1402 1401 1400 
b Sed butlts.<% 1993 1930 1927 1924 
TRE cesses oe 4-8-0 2-8-0 2-8-0 2-8-0 


i od dia. 
and stroke, 


in. 
High pres- 


SUTE .a0- 20x32 20% x32 22% x 30 23% x 30 
Intermediate 27% x 32 
Low-p re s- 
ee .«c. (33:33 X38 3544 x 32 38% x 30 41 x 30 
Diameter of 
grentng wheels 
Pe Sea 63 63 57 57 
Weight Ib. 
On drivers . 313,000 300,000 295,000 298,500 
Engine truck 69,000 56,000 41,500 49,500 
ae daied 382,000 356,000 336,500 348,000 
Boiler pressure, 
Ib. per sq. in. 500 500 400 350 
Heating surface, 
sq. ft. 
Firebox and 
firebrick 
tubes ... 1,026 1,114 1,217 1,187 
Fire tubes 
and flues 2,325 2,325 1,904 2,013 
Total evap- 
orating.. 3,351 3,439 35121 3,200 
Superheat- 
We se 1,076 1,037 700 579 
Grate area, sq. 
ME Awvresoss 75.8 82.0 82.0 71.4 
sere force, 
Simple ... 90,000 84,300 84,300 84,300 
Compound. 75,0007 70,300 70,300 70,300 
Aux. loco.. 18,000 18,000 16,200 18,000 


ames Archiald”,’ page 387, July, 1930, Railway Mechanical Engineer 
ohn B. Jervis” , page 207, April, 1927, Railway Mechanical Engineer 
et hit Allen”, page 79, February, 1935, Railway Mechanical Engineer 


t Triple expansion. 





into a similar opening in the back wall of this water leg. 

One of the outstanding differences in the construction 
of the boiler of the “L. F. Loree” as compared with 
those on the preceding three locomotives is in the use 
of solid-forged nickel-steel steam and water drums in 
the firebox construction instead of drums of riveted 
plate construction. These drums are turned and bored 
eccentrically, thus providing a thickening of the walls 
at the sides where the water-tube holes are located. Thus 
the compensation is effected for the reduction of section 
through the water-tube holes without the necessity of 
using plate of this thickness all around. The sections 
of the steam drums ahead of the firebox are of riveted 
plate construction. Compared with the butt-seam 





“ere 





Frames and cylinders assembled 
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riveted drums on the No. 1402 which carry the same 
boiler pressure, this construction saved 5,274 lb. in the 
weight of the boiler. 

The boiler shell and the two front steam drums, in- 
cluding liners, welt strips, etc., are of silico-manganese 
steel. Other parts are of suitable grades of carbon Steel. 

The side walls of the firebox are closed with %4-in. 
Ascoloy plate, outside of which are applied successively 
one /2-in. layer of No. 319 Johns-Manville cement, a 
1%4-in. layer of Superex, a 1-in. layer of 85 per cent 
sectional magnesia and a %-in. layer of No. 302 Johns- 
Manville cement. Over this the jacket is applied. 


Unusual Problems of Design 


The utilization of the triple-expansion principle cre- 
ated a number of problems of design, the solution of 
which required departures from conventional arrange- 
ments of parts and the development of some unusual 
details. 





One of the admission valves 


The locomotive has four cylinders—one high-pres- 
sure, one intermediate-pressure, and two low-pressure. 
The high-pressure and intermediate-pressure cylinders 
are. embodied in a single steel casting which is mounted 
in the frames at the rear of the locomotive behind the 
firebox. The two low-pressure cylinders, which, with 
the saddle, also form a single casting, are placed in the 
conventional location under the smokebox. As the illus- 
trations clearly show, the two main rods on each side of 
the locomotive drive on a single main crank pin. The 
major problems created by this arrangement are as fol- 
lows : 

1—Provision of clearance and necessary accessibility at the 
rear cylinders. 

2—Driving four sets of steam-distribution valves—two on 
each side of the locomotive. 

3—Provision of variable cut-off relationships between the three 
expansion stages at different ratios of expansive working re- 


quired to maintain a satisfactory distribution of the work among 
the four cylinders. 
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4—The problem of steam-pipe expansion created by the lo- 
cation of the high-pressure cylinder at the rear of the locomotive. 

The use of poppet valves provided the basis for the 
solution of the first problem. The selection of the Dabeg 
rotary-cam valve motion was the basis for the solution 
of the second and third problems, and an ingenious de- 
sign of high-pressure steam pipe and steam-pipe support 
took care of the unusual expansion problem. 


The Steam Pipes 


The high-pressure superheated steam is conveyed from 
the superheater header to a Wagner throttle under the 
jacket on the right side of the smokebox. From the 








care for a variable tendency toward vertical displace- 
ment, because of the eccentricity of the expansion and 
contraction forces. The bracket, which is secured to 
the boiler, is fitted with bearing pads at the top and two 
sides. The latter are spaced to provide %4-in. clear- 
ance on each side of the wearing ring, surrounding the 
pipe where it passes through the support. At the bottom 
the pipe rests on a spring-supported shoe, fitted to the 
circle of the pipe. With the pipe pressed against the top 
pad the compression of the spring is set to exert an up- 
ward pressure of about 600 lb. The further compression 
movement of the spring is limited by stops to 1%» in., 
at which point the spring exerts an upward pressure 
against the pipe of something more than 900 Ib. 





The locomotive in the erecting shop, showing the corrugated section of the high-pressure steam pipe, the support for 
the valve-motion, worm-gear casing (outside the main pedestal), and the housing for the 
rigid section of the valve-motion drive shaft (in front of the rear guide) 


throttle flange a corrugated steel pipe leads downward 
and to the rear in a sweeping curve to a seamless cold- 
drawn steam pipe, 8 in. in outside diameter, which ex- 
tends back alongside of the right firebox drum to the 
rear cylinder casting. Here it connects with the high- 
pressure steam chest. The center line of the rear flange 
of the corrugated section of the steam pipe is 51 in. 
below and 115% in. to the rear of the center line at the 
top flange. These are cold dimensions and provide for 
€xpansion when hot. They are increased when the pipe 
is bolted in place to 5154 in. and 116% in. by %@ in. 
and 13g-in. cold draw, respectively, which is permitted 
by the flexibility of the corrugated pipe. 

When bolted in place the steam pipe is attached at its 
ends to flanges which bear a fixed relation to each other, 
while the joint between the two sections of the pipe 
changes its position with relation to the ends with vari- 
ations in the temperature of the pipe. The support for 
the front end of the rear section of the steam pipe must 
Permit longitudinal movement without binding and still 
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The steam pipe is heavily insulated with a 1%-in. 
inner layer of Johns-Manville Superex, a 1%4-in. outer 
layer of 85 per cent magnesia block lagging, wired in 
place and covered with Johns-Manville No. 302 cement. 

The low-pressure receiver pipe is composed of seam- 
less-steel tubing, of 9-in. nominal inside diameter, which 
extends from the front face of the rear cylinder casting 
between the frames. This pipe, which normally carries 
pressures less than 100 lb. per sq. in., is assembled in 
four sections, the forward one of which is a slip-type 
expansion joint. The lagging on the rear section of this 
pipe where it passes through the ash pan is protected by 
a jacket of Ascoloy plate. The flanges of both the high- 
pressure steam pipe and the receiver pipe are bored, 
shrunk on the steel tubing and welded. 


Cylinders and Valves 


. Except for the low-pressure cylinders, two poppet 
valves are provided for each end of each cylinder, one 
of which controls the admission and cut-off and one the 
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release and compression. ‘These valves are housed in 
box-like enclosures projecting up from the cylinder 
barrel over the ports at each end. The poppet valve 
stems extend through glands in the inner walls of these 
housings toward the cam box which is placed over the 
middle of the cylinder barrel. The valve-stem glands 
are subjected to the exhaust pressure from each of the 
cylinders. 

With the exception of the exhaust valves for the 
intermediate-pressure cylinder and the admission valves 
for the low-pressure cylinders, which are 9% in. in 
diameter, all valves, both inlet and exhaust, provide 
openings 9 in. in diameter. In the case of the low- 
pressure cylinder two 9-in. exhaust valves are provided 





at each port, located outside of the admission valves, 

The high-pressure exhaust passes directly from the 
valve, which is located inside (toward the longitudinal 
center line of the locomotive) to the intermediate-pres- 
sure receiver. This is a chamber in the casting between 
the two cylinder barrels approximately 33 in. in diameter 
and about 48 in. long. This receiver is connected di- 
rectly to the intermediate-pressure admission-valve 
chambers. Passages from the exhaust valves of this 
cylinder converge in a single passage cored through the 
receiver space to the opening in the front face of the 
cylinder casting on the center line of the locomotive, to 
which the low-pressure receiver pipe is connected. 

The intercepting valve is housed within the low-pres- 
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Elevation and cross-section of 
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sure receiver chamber in the front saddle casting. It 
functions automatically in starting to close the inter- 
mediate exhaust from the low-pressure receiver and to 
admit high-pressure steam, through a reducing valve, 
into the receiver and, as the intermediate exhaust pres- 
sure builds up, to open the receiver pipe to the low- 
pressure receiver volume and cut off the high-pressure 
steam supply. It may be operated by manual control at 
any time to divert the intermediate exhaust to the at- 
mosphere and admit high-pressure steam, through a re- 
ducing valve, to the low-pressure receiver. 

In starting, steam is fed to the intermediate-cylinder 
receiver directly from the high-pressure steam chest 
through a spring-loaded feed valve, which closes when 


a pressure of 170 lb. per sq. in. has been built up in 
the receiver. When the locomotive is being operated 
simple, so-called, the exhaust from the intermediate 
cylinder passes through a back-pressure valve which 
maintains about 83 Ib. per sq. in. pressure in the low- 
pressure receiver pipe. Except for the slightly lower 
intermediate back pressure, the high-pressure and inter- 
mediate-pressure cylinders continue to operate as in 
triple expansion. The increase in tractive force is largely 
produced by the increased admission pressure in the 
low-pressure cylinders. 

When working short cut-offs in triple-expansion a 
valve in the cab permits the engineman to admit a limited 
amount of steam taken from the boiler in order to 
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boost the steam pressure in the low-pressure receiver. 
The Valve Motion 


The valve motion for each pair of cylinders is fur- 
nished by a single drive. The motion for the high- 
pressure and intermediate-pressure cylinders is taken 
from the right main crank pin and that for the two low- 
pressure cylinders from the left main pins The motion 
is provided by a crank arm on the end of each crank pin, 
the other end of which is in line with the center of the 
axle. From this point a shaft extends out about 10 in. 
to the worm gear box. As the latter is supported rigidly 
by a frame yoke, the short shaft is provided with uni- 
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sides of the shaft. The rockers cause the valves to 
open by pressure on the stems. The valves, which are 
of thin section and light weight, are closed by springs. 

The longitudinal drive shafts which provide the power 
for the transverse cam shafts are each divided into 
three sections. Each end section, which is 70 in. long, 
is provided with a splined slip joint and a universal 
joint at one end and a universal joint only at the other 
end. The middle section is carried in bearings which 
are supported by a yoke from the main frames. 

The cut-offs of all four cylinders are controlled by a 
single reverse gear. A rack between the two heads of 
the trunk piston of the reverse-gear rotates a transverse 


Back 
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The low-pressure cylinder casting 


versal joints at both ends. From the worm-gear boxes 
shafts carry the motion, backward on one side of the 
locomotive and forward on the other, to the side of the 
cylinders. Here a worm drives a horizontal cam shaft 
which extends transverely across the locomotive. Cams 
in housings mounted over each cylinder barrel are pro- 
vided on this shaft for the inlet and exhaust valves. 
The cam shaft is driven by a splined sleeve, within 
which the shaft may be moved along its axis. 

Where the shaft passes through the cam box over 
each cylinder it is fitted with two sets of cams, one for 
the inlet valves and one for the exhaust valves. There 
are 10 cam positions in each set, six for forward motion, 
one in the center and three for backward motion. One 
cam in each set operates the valves for both ends of the 
cylinder through rollers and rockers placed on opposite 
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shaft which is carried across the locomotive. A bevel 
gear box on each end drives a longitudinal shaft. That 
on the left leads backward to the side of the intermediate 
cylinder, while that on the right extends forward to the 
low-pressure cylinder. Each terminates in a gear box 
on the end of the transverse cam-shaft housing opposite 
to the worm-drive connection. A heavy sleeve, on the 
top of which rack teeth have been cut, is fitted on the 
end of the cam shaft between thrust collars. The shaft 
is free to rotate within the rack, but relative axial move- 
ment is prevented by the thrust collars. The pinion on 
the end of the reverse shaft, operating in the rack, 
causes the cam shaft to be displaced axially when the 
reverse shaft is rotated. A piston-actuated latch en- 
gaging V-notches on the under side of the power fe- 
verse-gear rack serve to divide and lock the gear travel 
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into steps which correspond to the distance between cam 
centers. 

Attention has already been called to the problem of 
satisfactorily varying the relationship between cut-offs 
of the three expansion stages as the rates of expansive 
working of the steam is changed. Had three separate 
valve motions been employed, three reverse gears would 
have been necessary, each requiring separate manual 
control, or at least a difficult problem of interlocking 
control would have been presented: The use of the 
rotary cam motion permitted the use of the single re- 
verse gear which has just been described. 

The use of the cams, however, limits the number of 
working cut-offs to the number of cams which can be 
brought in line with the rocker arms which move the 
poppet valve stems, two pairs of which are required 
for each cylinder. 
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cylinder, but all are shifted together, any predetermined 
combinations of events for the three expansion stages 
may be provided for each operating position of the 
reverse gear, and the four events—admission, cut-off, 
release and compression—can be fixed independently of 
each other. The relation of the cut-offs is shown in the 
table. 

The shafts of both the valve gear and reverse gear 
are fitted with regular stock automotive-type universal 
joints. The body of the reverse shaft is made of 4-in. 
steel tubing. 


Frames and Running Gear 


The main driving wheels are of box section, some- 
what lighter in weight and considered less subject to 
cracking than the conventional design. The main driv- 
ing boxes are fitted with S.K.F. roller bearings, the 


The high- and intermediate- 
pressure cylinders 
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In this design nine cams are provided in each set, 
making 36 in all on each transverse shaft. These pro- 
vide six changes of cut-off in forward motion, with suit- 
able changes in admission, release and compression, and 
three changes in backward motion. The center cams in 


= Cut-Offs in Per Cent of Stroke 
H, 2. | me 





jean eee 
Cam positions F. B. F. B. F. B. 

1 (Full evel |) eee 87% 90 87% 90 90 87% 

REP PS ee Ge Fe 66 71 3866 71 43 37% 

Do WS gi ata pavinisia leat aeasae solute 58 63 62% 68 43 37% 

. Oo ar 50 56 58 63% 43 37% 

Dh sowie sae ces am eee wARE ee 43 49 53 59 43 37% 

Dl Sacigurg umte eeeeNa ia. «tienda 36 42 48% 54% 43 37% 
Pe CCRRGRED oe ALE cots Sancicl cab eka eg ae eae ee 

ee rr ee eee eee 36 42 48% 54% 43 37% 

eee Pe ee Oe Peery 66 71 66 71 43 37% 

10 (Full stroke backward)...... 87% 90 87% 90 90 87% 








both the inlet and exhaust sets are true circles, of suf- 
ficient diameter to hold all valves open, except the high 
and intermediate-cylinder admission valves, thus provid- 
ing for free circulation between opposite ends of the 
cylinders when drifting. As each set of cams controls 
either the inlet valves or the exhaust valves for a single 
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journal size being 13 in. by 14 in. The journals of the 
remaining drivers are crown type, 11 in. by 14 in. The 
four-wheel engine truck is of the Alco constant-re- 
sistance type, with inside plain bearings. The side 
frames and journal boxes are cast integral. Instead of 
the usual cellars, provision is made for access to the 
inside of the boxes for lubrication through handholes in 
the front and back walls, respectively, of the two boxes 
in each side frame. 

In the connection and drive of the back ends of the 
two main rods on the main crank pin the principle of 
the tandem main rod is employed. The main rods, side 
rods, piston rods and the connecting rods of the auxili- 
ary locomotive are of carbon nickel steel, quenched and 
tempered, the specification of which call for a minimum 
yield point of 75,000 lb. per sq. in. The use of this 
material effected a reduction of 37% per cent in the 
weight as compared with carbon steel. The eccentric 
is of carbon vanadium steel. 

The frames are separate high-manganese steel cast- 
ings which are secured to the steel cylinder castings, 
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front and back, by bolts and keys. Aside from the 
cylinders, the principal transverse bracing comprises the 
front bumper, deck and guide-yoke crosstie which is an 
integral steel casting extending under the cylinders and 
about 80 in. back of the cylinder casting. 

The guides are of the single-bar type. Those for the 
front cylinders are supported in the usual manner, the 
front ends on the rear cylinder heads and the rear ends 
from the guide yoke. The rear guides are entirely 
separate from the cylinders and are supported- from the 
frames at both ends. Neither of these supports is car- 
ried across between the frames. In the case of the rear 
supports, the low-pressure receiver pipe interferes and, 
in the case of the front-end supports, the ash pan is an 
additional obstruction. At the latter location, however, 


r 


The rear end of the locomotive 


a bolt-and-sleeve spacer is inserted between the lower 
frame rails. 

The rear supports of the rear guides also serve as ex- 
pansion pads for the rear end of the firebox, brake- 
hanger brackets for the rear drivers, and as the attach- 
ment for the Nathan non-lifting injector. The front- 
end supports for the rear guides also provide an anchor 
for the main steam pipe on the right side, carry the 
intermediate bearing for the rear-cylinder valve-motion 
drive shaft (also on the right side) and the brake hanger 
for the No. 3 driving wheels on both sides. 


Other Features 


The locomotive is equipped with the Dabeg feed- 
water heater, with which the D. & H. has already had 
considerable experience. This device is an open-type 
heater and is operated by a pump which takes its power 
from the left front crosshead. 

The cylinder and valve lubrication is provided by a 
32-feed Bosch force-feed lubricator. This feeds oil to 
all valve stems, to the cam boxes over each cylinder, to 
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each cylinder barrel and to the front and back driving- 
box hub liners. The lubricator is located over the left 
front guide and is driven from the feedwater-heater 
crosshead connection. 

The locomotive is provided with two duplex steam 
gages. One registers pressure in the high-pressure 
steam pipe and in the intermediate-pressure receiver. 
The other shows the pressure in the low-pressure re- 
ceiver and at the low-pressure exhaust. 

The cylinder-saddle and cylinder-frame bolts are of 
high tensile steel. Similar material is also used for the 
guide bolts and it is also employed in the studs for the 
steam pipe and header flange, the boiler check and cal 
turret. 


Results in Service 


Following the delivery of the locomotive time for 
complete tests was not available before the locomotive 
was sent to Chicago to be placed on exhibition at the 
Century of Progress Exposition. A series of dynamom- 
eter-car runs were made, however, to check the tractive 
capacity of the locomotive at various cut-offs, in the 
course of which observations of boiler and steam-chest 
pressures for the three expansion stages were made. 





List of Special Parts, Appliances and Equipment 
Applied on the “L. F. Loree”’ 


a EE Sarena: Sammon ren aera rar .- dD. & 
NE, S6.00-cisnaee ere wi eeaascenwe - American Locomotive Co. 
Boiler details: 
Blower connection ............0. Barco 
OS eS en ee ae Okadee 
SCURIOEE Parsee ponees cow arae - Lukens 
CEE Cee oer Economy 
a any Ser Nathan 
Peedwater heater ........0. ccc Dabeg 
EN SMES Ree ee ee Franklin Butterfly 
RCN AMBOCIOT ool. 6s oe ce eee es ype “‘W,” Hancock 
Wrought-iron pipe .............. Byers 
SISA nore eee Ulster special 
CN EI Wagner 
NN Mit cs a the wa. ots Sghs Stele Oe Kewanee, extra heavy 
Cabs, fittings and boiler mountings: 
MRI D005 5.5.4:s0 ig e'o ore bo ane Transportation Devices Corp. 
SS Re aero Hancoc 
Flexible connections between en- 
Gee Bee UNE oi. ect cc twes Barco 
LO ISS tree Hancock 
Low. eter QmtlE oso es See Cleveland 
INN S266 oihasc-0-<ie-d The vice suede Graham-White 
Gee TNRNNOT 5% c.coa.. Sw bees Model K, Valve-Pilot 
NS Oe ee nae Ashcroft 
‘EDO MONCERIOE 54s ok cc see Pyle-National 
WE ir i ea Nathan 


Engine and runninz gear: 
Auxiliary locomotive, six wheel.. 7 Steel Co. 


OS eee eee adee ? 

Drawbar, engine and tender ..... Unit Safety, Franklin Ry. Supply Co. 

Driving boxes (except main)..... Cast steel, banon 

Driving boxes, main............. Roller bearing, S.K.F. 

Driving wheel centers, main ..... Alco box section . 

NE MNUNEE ork a iwicipitie:s.c:c:56eie40 6% Alco constant-resistance, inside bearing 

NO ars airs Bika wit \a 010 a.0:6's 0000.60 General Steel Castings Corp. 

Mechanical lubricator ........... 32-feed, Bosch 

Pilot beam and underframe braces. General Steel Castings Corp. 

Rod and valve-stem packing...... King type, Metallic Pack. Co. 

IE vain Getse U5 sd Hie SA'S SMIRORS Railway Steel Spring 

Sie Neos Dabeg 
Tender and miscellaneous: 

ME i cay ao 0.5 tin. o's:4u0 nip Aah New York 

EE” er ee re ee American Steel Foundries ~ 

ee re ee Miner A78XB, with Farlow 2-key at- 
tachment 





Steam and feedwater temperatures were also recorded. 
The highest drawbar pull recorded, without the assis- 
tance of the auxiliary locomotive, was 82,000 Ib., the 
locomotive operating triple expansion at 87%4 per cent 
cut-off, and at a speed of 4 m.p.h. Operating at a con- 
stant speed of 4 m.p.h. and 66 per cent cut-off, as- 
cending a .24 per cent grade, drawbar pulls of 61,000 
to 63,000 Ib. were recorded. The trains on which these 
observations were made consisted of 4,763 actual tons 
in 71 cars, the dynamometer car and the caboose. With 
a train of 6,103 actual tons in 92 cars, the dynamometer 
car and the caboose, the locomotive operating at 66 per 
cent cut-off with the auxiliary locomotive cut in, de- 
veloped a maximum drawhbar pull of 74,000 Ib. at the 
top of a .52 per cent grade, operating at about 4% 
m.p.h. 
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On another run, with a train of 3,274 actual tons in 
50 cars, the dynamometer car and a caboose, the loco- 
motive developed a drawbar pull of 37,000 lb. working 
in 50 per cent cut-off at a practically constant speed 
of 20 m.p.h. on a .42 per cent grade. 

Operating in 66 per cent cut-off at speeds of from 





Table of Dimensions, Weights and Proportions 
of the “L. F. Loree”’ 


Das «tenn: <b n sanebisgeveaaee ces wndarral D. & H. 
Type of locomotive.............sseccecscccoces 4-8-0 
BOLE pon cullssieswenencesoasasess seaman eee Freight 
Cylinders, diameter and stroke: 
EE AES orient rent eee 8 20 in. by 32 in. 
InterMediate-PresSUTre 2... .c.ccccccccssccceccee 27% in by 32 in. 
NG Ss Peer rere ee ee ee 33 in. by 32 in. 
H.P LP. L.P 
Cylinder clearance, per cent........+-+.. 13.5 9.4 8.8 
Valve gear, type... .ccccccccccccscccccccccccs Dabeg, Rotary cam 
Valves, double-beat poppet, size: , 
High-pressure, both ........-.sceessees seseee 9 in. 
Intermediate-pressure ...........: —— os. in 
LOW Bibs 6 vcoks+sseue ease (t = +p Rae 
Maximum lift: P j z 
High-pressure and intermediate admission..... 1 in, 
Low-preSsure admission ........0..cccccccces 1-1/16 in. 
High-pressure and low-pressure exhaust....... 1 in. 
IRDECSINE EEO ih oe e sé-¥ 6s vito ad ae sees 1-1/16 in. 
: H.P. ee L.P. 
Release in shortest cut-off: 8 in. 5% in. 4% in. 
Compression in shortest cut-off: 3 in. 3 in. 3% in. 
Weights in working order: 
J SO ES re ree ee ee eer ee Cree 313,000 Ib. 
ee ME ND go o.5 as cides. cdeics 00a aubalbain’ 69,000 
TO Lt 2s chic ieatids da bccboetincacom -- 38,200 
TO EE OED 6 6.56.0 3cdd kde dneewase ta 274,500 
Wheel bases: 
POI aa cts -cna'o aywrece oases AE OEE A ink Riceaths tee 18 ft. 10 in. 
ANE RRS Lolth pac Wate» wwielians cates talama Ao ae 18 ft. 10 in. 
POEM, fii sro tbdac- CLAS «2 idninediks vied chilean 33 ft. 9in. 
eS ee ree eee 83 ft. 83% in. 
Wheels, diameter outside tires: 
LO ER See heer rae ee 63 in. 
RII SC eos hana Sk Gee R So Bie 33 in. 
Journals, diameter and length: 
SORKIN, SUMEEE ! 5 0'ds-o 4, 4'-0'k baci ans Ryne ahapa's svg betes 13 in. by 14 in. 
DEMME TURE 6.5.04 Sos wae see ok emcssscechuewe 11 in. 14 in. 
PAI CRONE 55-3 ic. test Se dads CES ad ta alvin obs 7¥ in. by 13 in. 
Boiler : 
ROMO aide hihs du cls inind vis be ob oh lod i Ab datoemedate Water tube—fire tube 
Se MN eg oo 5 os See Slane Se hk oe a oe 
Ft MN Fah onss Seba Scnbes ce Sees cee Bit. coal 
Diameter, first ring, inside .................. 68-1/16 in. 
Firebox, length and width ...........cccceee 139-15/16 in. by 77% in. 
Arch tubes, number and diameter ............ 6—3% in. 
lubes, number and diameter ................. 155—2 in. 
Flues, number and diameter ................. 52—5 Yin. 
THICKENS, EMBDD 6:5.0.0.06.00.5:,5arieslesn oxabiebed No. 12 min. B. W. G. 
Thickness, flues ..... Bikvdecioinh sssepeneeeas No, 5, min. B. W. G. 
Length over tube sheets ............0.0000005 15 ft. 
Si LE ee CO Fy te ieee. mere’ 75.8 sq. ft. 
Heating ‘surfaces: 
Firebox SP OT CT Ne EOP TT TTT? Y. 965 sq. ft. 
PIDCUEANE NOES . «5-5 oid ines cadbiresebca pan inte 61 sq. ft 
SOUCY MMMIORT 6.014.016 5 s.5sica kinetic anh dre iwttge Unni 1,209 sq. ft. 
TAOOE ona isn cikss 45 sau ps odes oyiaues 4 ayakemnide 1,116 sq. ft. 
ROtal -CWNDONMGE: . o:< co's eahue tetas ae 3,351 sq. ft. 
DUPCHMONUMI. fo. 05.b.'s 9 «91566 bh SCENES « SND INA 08 1,076 sq. ft. 
. ( ombined evaporating and superheating ...... 4,427 sq. ft. 
ender 
WES KOM 2 lions Sik city eite sai dabwmes 14,000 gal. 
DUEL (OMIM eicatc as 5 ose L Roe ea oowc. cotiee ae 17% tons 
Rated tractive force: 
Simple ..... Me inlejsis a: sisie 6.9% alsa se Pidlbia sie aisles bd 90,000 Ib. 
EUIPlO-COMARIIEEE | 5 uo bcos slcdbe thd bast oweduc 75,000 Ib. 
PREIGTY ONION 5 5.5.6 °0:b.505.2s otlaes oceans 18,000 Ib. 


Weight proportions: 
Weight on drivers+total engine weight, per 






CORE ccioun caus dn ndeieeeebadies sana ees iss 81.9 
Weight on drivers-+tractive force (simple).... 3.48 
Weight on drivers-+tractive force (triple ex- 

PRIN icin Aes Bice a 0.65 eae eee ordi wees 4.17 
Total weight engine+comb. heat. surface...... 86.2 

Boiler proportions: 
Poe force (triple exp.)-comb. heat. sur- “ 
RO er ENS FS RTS ee 6.9 

Tractive force (triple exp.)Xdia. drivers: 

,comb, heat: surkace: . ..).3:5554 ..'sesidach case 1,064.7 
Firebox heat. surface (incl. firebrick tubes)+ 
a STALE BEER 6 v's.4.00.on'vie e's 'nblags bh s.5 50-0 woos 135.3 
‘Irebox heat. surface (incl. firebrick tubes), 
¢ per cent evap. heat. surface ........esscees 30.6 
Superheat. surface, per cent evap. heat. sur- 32.2 


4 to 16 m.p.h., a pressure drop of about 13 to 20 Ib. is 
indicated between the boiler and the high-pressure steam 
chest. Boiler pressures varied from 485 to 500 Ib. 
With full pressure in the boiler at speeds of 4 to 6 
m.p.h., the intermediate receiver pressure varied from 
270 to 285 Ib. and the low-pressure receiver pressure 
from 8814 to 97% Ib. per sq. in. At higher speeds 
somewhat lower intermediate cylinder pressures are in- 
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dicated. As the cut-off is reduced, the pressure in the 
intermediate receiver is also reduced to about 235 Ib. 
per sq. in. at 58 per cent and 215 lb. per sq. in. at 50 per 
cent. The highest steam temperatures recorded were 710 
deg. F., operating at 58 per cent cut-off, and consistent 





The front bumper, deck, engine-truck center plate, guide- 
yoke support, brake-cylinder pad and brake-lever 
fulcrums are embodied in one steel casting 


' readings of about 665 deg. were obtained in a number 


of observations with the locomotive operating at 66 
per cent cut-off. With final completion of adjustments 
in the drafting of the locomotive, however, it is antici- 
pated that temperatures of 700 deg. and upward will 
be obtained regularly. 


What About Apprentices 
When Business Picks Up? 


(Continued from page 192) 


and have consistently followed them up, at least until 
the depression seriously upset mechanical department 
organizations.” 

“What is giving you the greatest concern at the pres- 
ent time?” I asked. 

“Just this,” replied A. I. “Apprenticeship instruction 
has been discontinued in the mechanical departments of 
most railroads. Nobody seems to be greatly concerned 
about it. I am afraid that when business starts to pick 
up, the officers of the mechanical departments will be so 
hard pushed that they will lose sight of apprenticeship 
and we will lose the effect of a movement which it took 
a quarter of a century to get well started. That is one 
of the reasons why I personally would be willing to 
make a considerable sacrifice of time and energy, if I 
could find some way of starting ahead on at least the 
temporary basis which I have suggested above. Surely 
the railroads cannot afford to drop a worthwhile effort 
which has so much promise for the future—an effort 
which has fully justified itself in the past, as you have 
so frequently noted in the columns of the Railway Me- 
chanical Engineer. 


ILLUSTRATION OF RAILWAY TRAVEL SAFETY, GERMAN STYLE.— 
The German railways have devised a novel means of adver- 
tising the safety of travel by railway. In a large placard dis- 
played in Berlin, there is shown a man with white hair and a 
beard so long that it virtually covers the floor of a passenger 
car compartment. The inscription reads, “He wanted to be killed 
in a railroad accident. He will have to travel 100 kilometers 
(62.13 miles) an hour for 22,800 years in order to accomplish 
his purpose.” 
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Reactions to Traffie 





Officer’s Suggestions 


E have received a number of comments on the 

suggestions which were made by the Freight 
Traffic Officer on page 159 of the May number of the 
Railway Mechanical Engineer. This was the first of a 
series of interviews with officers of other departments, 
commenting in a constructive way upon the possibilities 
of the mechanical department. 

The Freight Traffic Officer suggested the use of speci- 
ally designed light, high-speed locomotives and small, 
four-wheel freight cars, for the expeditious and eco- 
nomical handling of 1. c. 1. and light freight shipments. 
A surprisingly large number of the letters commented 
favorably upon these suggestions. Not all of them, how- 
ever, are in accord with R. T. O., as may be seen from 
a study of the following excerpts taken from letters re- 
ceived from operating, traffic and mechanical department 
officers. These particular excerpts were selected either 


because of their constructive suggestions, or for their 


pointed views of R. T. O.’s suggestions ; incidentally they 
come from widely scattered sections of the country. 

From a Mechanical Department O fficer—There is no 
question but that we are going to lighter weight equip- 
ment for certain services. The principal question is as to 
what route we will follow. There are two principal 
sources of freight revenue. The heavy-tonnage low-cost 
and the lighter-tonnage high-cost traffic. The bulk of the 
income has always come from the first while the keenest 
competition has been encountered in the second. Now, 
can the two be harmonized? Or should there be a divorce 
and remarriage? Passenger traffic has been declining, 
perhaps disappearing is a better word. Why not take 
what is left of local passenger, combine it with competi- 
tive freight and produce a union which might be called 
“a glorified mixed” train service? Then we could con- 
struct a real light-weight car which would be possible by 
reason of passenger handling. This would also ease the 
packing requirements which, in many cases, have “broken 
the camel’s back.” 

From an Operating Officer—Any one who has ever 
worked on a railroad where four-wheel cars were in use, 
such as four-wheel cabooses, knows what a nuisance they 
are and, frankly, I would not dare to run such a car in 
one of our long freight trains today. Any discussion of 
such small cars is a step in the wrong direction. 

Of course, improvement can be made in cars. What 
is wanted particularly is a better riding car. Car depart- 
ment officers formerly thought that better draft gears 
would be a cure-all. Now we know that freight is dam- 
aged by vertical jiggling which can be prevented by 
proper trucks. It is the railroad’s own fault that so little 
freight is put in cars. There is no incentive given to a 
shipper to load cars heavy. A few experimental rates 
have been put in giving a lower rate per 100 lb. for 
heavier loaded cars. By far and large, it is a car-mile rate 
that should be looked at rather than a ton-mile rate. 
Giving the shipper the advantage in loading cars heavily 
will bring about better loading. 

Special cars are a nuisance. Refrigerator cars are 
moved empty in one direction. The same applies to tank 
cars, hopper cars and most special cars. Trucks on the 
highways get a load both ways and the trend should be 
toward cars that can be utilized in both directions in so 
far as possible. At least it is something to shoot at. 

From a Traffic Officer—The mechanical officers have 
done a magnificent job in reducing the cost of transpor- 


202 Railway Mechanical Engineer 





No general agreement, but his 
comments in the May number 
have clearly focused attention 
upon a real need 


tation by means of heavier train loading. The price 
which the traffic department must pay as a result of the 
excessively large and heavy equipment is relatively slow 
speed, infrequent service and high tare ratio. A great 
field, I believe, lies open to an attack upon the problem 
from the other angle, that is, an attempt to design light 
speedy trains, which are as economical to operate per net 
ton-mile as our present drag freights. 

I agree with the suggestion that we should have freight 
cars designed to handle 1. c. 1. traffic and small car lots. 
The present large cars, in so far as handling of.1. c. 1. 
freight is concerned, means that we must handle from 
four to seven times as many pounds of tare weight as we 
do of net weight. Whether or not this should be cor- 
rected by substitution of small cars of the European type, 
as suggested, or by the use of some form of a demount- 
able container interchange with truck chassis is deba- 
table. The possibility of reducing our terminal costs 
through motorization is yet to be explored. If those of 
us who feel that motorization of terminals would accom- 
plish substantial operating economies are right, then the 
body of the freight car, whether it be upon the small 
chassis suggested in the article, or several small units 
upon the large chassis of our present cars, must be inter- 
changeable with the truck chassis. 

The design of special equipment for 1. c. 1. mer- 
chandise and for small carloads is an illustration of a 
general need for equipment designed primarily for the 
traffic which is to be handled. Automobile traffic is an 
illustration. The present ratio of tare to net weight in 
the direction of the loaded movement only is a little less 
than four pounds of tare to one pound of net weight. 
If possible, cars should be designed which would reduce 
this ratio to approximately one-to-one. Similarly, if cars 
for the movement of petroleum were designed which 
would double the present net load without substantially 
increasing the tare weight, traffic departments would be 
in a much better position to meet the competitive rates 
of pipe lines. 

I am in complete agreement with the author of the 
article that our cars should be shock-proofed. A very 
large part of the cost of transportation of non-bulk 
freight consists in packaging, which is nothing more or 
less than temporarily shock-proofing our container. 
Shock-proof devices, better springs, brakes and wheels 
are highly essential if we are to. meet competition of 
highway vehicles upon a service basis. ; 

From a Mechanical Department Officer —lf the rail- 
road traffic officer quoted is an actual character, I think 
that he is too far away from the mechanical department 
and has little comprehension of-the problems mechanical 
officers have to solve. If he is never consulted as to the 
type of equipment which should be built, especially car, 
he must be connected with a funny organization, in 
which there is seemingly a lack of ‘co-ordination of effort. 
His statement that the mechanical department entirely 
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overlooks traffic consideration is so far from actual facts 
that I cannot believe he means what he says. As you 
know, mechanical officers are told by the transportation 
officers of the service desired and it is then up to the 
mechanical officers to design locomotives that will satis- 
factorily perform such service. 

Your R. T. O. also seems to think that the mechanical 
department has only to draw upon all the money in the 
world to pay for experiments, with all designs of equip- 
ment that were ever offered. If he can show his operat- 
ing officers that short trains of light capacity cars, 
handled by light locomotives, will net better returns than 
heavy tonnage trains, I have no doubt the light equip- 
ment will be built. 

From an Operating Officer —Where traffic can be ac- 
cumulated without undue delay and without too much 
incidental expense for rehandling, it is cheaper to 
handle it that way, assuming that in any event the train 
will be loaded so as to permit economical speed over the 
division. Where the traffic demands operation of small 
train units there will usually be found sufficient light 
power to handle it, sometimes freight engines and some- 
times passenger engines. Therefore, when new power is 
needed it is commonly needed because existing power 
is not heavy enough to handle the trains that can eco- 
nomically be accumulated, and maintain desired speed. 
Each road must develop for itself the proper trains to 
fulfill its own traffic conditions. Speed as well as ton- 
nage affects the size of the locomotive. 

As to the light four-wheel car, the suggestion is all 
right from a traffic standpoint, but so far I do not think 
the four-wheel car is commonly accepted as being safe 
to operate in high speed trains. 

From a Shipper—May I congratulate you on the 
article on page 159 of your May issue? 

As a shipper, I know it is high time for someone to 
champion that thought. Most of us are trying to resist 
using other than rail service, but are forced to do so for 
the simple reason that in these regards the railroads do 
not give us the service we require. The small unit with a 
small minimum, but without increased rates, would solve 
a lot of difficulties for the shipper and for the railroads. 
[From J. C. Hormel, president of Geo. A. Hormel & 
Co., Austin, Minn., the company which is using the 
four-wheel refrigerator car mentioned in the R. T. O. 
interview. We are informed by the builder of the car, 
the North American Car Corporation, that it “has 
operated over a period of five months, covering a dis- 
tance in excess of 8,000 miles, and has never caused one 
minute’s trouble or worry since it first went into service.” 
A description of the car will be found in the Railway 
Mechanical Engineer, December, 1932, page 481. See 
also editorial comment on page 500 of the same issue 
under the caption “A New Era Brings New Respon- 
sibilities.” —Editor. ] 

From a Superintendent Motive Power——I am in ac- 
cord with his (traffic officer’s) views that distribution 
and merchandising methods require high-speed freight 
trains, and of course the speed will limit the length of 
these trains and also affect the type of locomotive to be 
used. Speed requires power and I do not believe that we 

need less power but rather a locomotive capable of sus- 
taining high speeds in freight service. Many roads now 
have a type of locomotive for this service, and speeds 
have increased until it is a question as to whether the 
freight equipment as now built can be run at any higher 


speed. Freight trains are now run at 60 miles per hour . 


and to attain such an operation it requires the properly 


designed locomotive, which is not necessarily light in 
weight. 


If there should be sufficient demand for a freight car 
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of ten tons capacity following European practice, I have 
no doubt but what it would be built; however, it seems 
to me the container car offers all the advantage of this 
feature with the added advantage of store-door delivery. 


Bareo Ball-Cheek 
Reverse-Gear Joint 


LARGE majority of the power reverse gears 

which have been applied to locomotives through- 
out the country up to the present time are equipped with 
single inlets required for air operation, whereas a new 
ruling, recently issued by the Interstate Commerce Com- 
mission, specifies that all power reverse gears must now 
be equipped with separate air and steam supply pipes. 


Boss for Lubricator 
° Q 
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Ball No.8T 34'to 
Reverse Gear 


Barco flexible-joint ball-check reverse-gear joint 


To assist railroads in meeting this requirement, the 
Barco Manufacturing Company, Chicago, has developed 
a new joint, known as the Barco Type 7T-8T, equipped 
with a heavy forged-steel ball so that no breakage can 
occur at the threaded end, where it screws into the re- 
verse gear. The casing end is provided with separate 
air and steam inlets, and a monel metal ball and ball seats 
between these two inlets. It is further provided with a 
boss into which the lubricator may be screwed, so that 
the same lubricator will lubricate the reverse gear with 
both air and steam. 

The I. C. C. requirements are that the reverse gears 
must be tested with steam at least once every 30 days, 
and this is generally understood to mean that steam must 
be shown passing into the valve chamber of the gear but 
not necessarily into the cylinders, where it would, to 
some extent, injure the packing. In the Barco joint 
design, a boss is provided into which a pet cock is 
screwed so that, in making this test, the simple operation 
of opening the pet cock will indicate whether or not 
steam is passing into the valve chamber. 

The use of this joint on a power reverse gear eliminates 
the necessity of providing two separate flexible joints 
and two line check valves in the air and steam lines, as 
commonly applied. In addition, one T-fitting, required 
to accommodate the lubricator, is saved. This construc- 
tion also saves drilling and tapping the valve chamber for 
a pet cock, as the pet cock may be screwed directly into 
the boss provided for it on the Barco joint. 
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Part II 


HE problem of modifying the external shape of the 

locomotive was simplified by the realization that 
improved air and smoke flow goes hand in hand with 
reduced air resistance. Features on existing locomotives 
which upset the air flow are the feed-water heater and 
number lights, the dome, valves and turrets, the poorly 
shaped front and the exposed valve motion and running 
gear. All these contribute to the resistance by produc- 
ing eddies. 

The first modifications were made with a view to 
reducing wind resistance by improving the airflow about 
the sides and top of the locomotive, and these will be 
considered in the order in which they were made and 
numbered accordingly. Fig. 5 shows the wooden model 
before modification.’ 

(1) Side curtains on the locomotive—lIn order to 
shield the cylinders, valve motion, running gear, etc., side 
curtains were fitted to the model below the running 
boards and extended down to the level of the bottom of 
the pilot (see Fig. 6). These side curtains reached from 
the pilot to the rear of the locomotive cab and were made 
of sheet metal. A solid wooden pilot was made to re- 
place the normal type and a sloping sheet metal front 
extending from the top of the pilot to the bottom of 
the smoke box was incorporated. The reason for these 
changes was to prevent air from entering underneath 





41Conclusion of an abstract of a paper printed in the January, 1933, 
issue of the Canadian Journal of Research. 

2Junior research physicist, National Research Laboratories, Ottawa, 
Canada. 

®Figs. 1 to 5, inclusive, appeared in last month’s issue. 


Wind Tunnel Tests of 
Locomotive Streamlining’ 





By J. J. Green’ 


Modifications of the model as 
a result of investigations de- 
scribed in Part I led to the 
development of a new design 
which provides smoother air 
flow about the locomotive. By 
the introduction of a layer of 
clean air between the smoke 
and the body of the locomotive, 
the smoke is maintained above 
the cab 


the locomotive through the pilot bars or just below the 
boiler. By thus shielding the running gear both by the 
side curtains and by so closing the front below the 
boiler as to exclude air, it was hoped that wind resistance 
could be reduced and a smoother flow achieved for the 
air passing along the sides of the locomotive. 

The wind speeds employed in this and subsequent tests 
were 20, 40, 60, 80, 100, 120 and 130 ft. per sec., but 
the average values only of the resistance divided by the 
square of the wind speed have been presented here. Due 
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Fig. 6—Drawings of model incorporating modifications 1, 2 and 3 
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correction has been made for the drag of the vertical 
suspension-wires but no allowance has been made for 
the relatively smaller drag of the two inclined bracing 
wires, owing to the difficulty of correcting for them. In 
view of their small effect, and since also the tests were 
designed to measure differences arising from modifica- 
tions, in which case wire drag balances out completely, 
this correction was deemed unimportant. 


(2) Side curtains on the tender—Leaving the model 
already modified as above, sheet metal side curtains were 
added to the tender extending from runways to the same 
lower level as those on the locomotive and reaching from 
front to rear of the tender (see Fig. 6). Their object 
was to close in the curved sides of the water tank and 
the frame and axle boxes of the tender. 

Drag of the model so modified was given by 
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Fig. 7—Drawing of model incorporating further modifications 4, 5, 6, 7 and 8 


Drag of original unmodified model R lb. at V ft. per 
sec. given by 


R : 
— x 100 = 0.1089. 
v2 


Drag of model with side curtains on locomotive and 
solid pilot, etc., as outlined above given by 


R 
— x 100 = 0.1088. 
v2 


At first sight this result was disappointing but it was 
seen on further consideration that the effectiveness of 


R 
— x 100 = 0.1036. 
V2 


This indicates a greater saving than that effected by the 
side curtains on the locomotive. This saving, it is argued, 
would not be so appreciable had the side curtains been 
absent from the locomotive and would have been greater 
still had the rest of the model been streamlined. 

(3) Modifications to the boiler front—The feed- 
water heater, headlamp and side steps were removed and 
an approximately hemispherical front was fitted to the 
smoke box, otherwise the model was as modified in (1) 


2 











eesh 


— 














res SE ee ee er ae, 


—_ i 


— — | 


Fig. 8—Type of flow over model as modified in lower drawing of Fig. 7 exhibited by silk threads 


any particular modification in reducing resistance would 
depend very considerably onthe extent to which other 
changes had been already made to reduce resistance. It 
was argued that adding side curtains to an otherwise un- 
changed model would produce only a very small change 
in resistance, whereas their effect on a model which had 
been carefully streamlined elsewhere would be very con- 
siderable indeed. This argument was completely vindi- 
cated by subsequent tests. 
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and (2). <A diagram of the model thus modified is 
given in Fig. 6. The changes were intended to provide 
smooth flow over the locomotive front and to remove ob- 
structions likely to disturb this flow. 

Drag of model given by 


R 
— xX 100 = 0.0763. 
v2 


This represents some 30 per cent saving in resistance on 
that of the original model. The feed-water heater was 


Railway Mechanical. Engineer’ 205 















suspected of causing considerable disturbance to smooth 
flow and its removal undoubtedly accounts for part of the 
reduction in drag. The curved nose on the front of the 
smoke box ensures smooth flow initially which offsets the 
disadvantages of’ bad shape met with subsequently. It is 
well known that changes to the front of a body have 
considerable effect on the flow around it and, although 
this is usually applied to the treatment of streamlined 
bodies, it appears in some measure to be true of such a 
poor aerodynamic shape as a locomotive. 

(4) Modifications to the top of the boiler—With the 
model as already modified, the following changes were 
made. The whistle and bell were removed and a metal 
cowling flush with the centre of the cab roof and having 
the same roof contour but vertical sides was fitted over 
the turrets, valves and dome, extending forward to the 
centre of the sand dome, as shown in Fig. 7. These 
changes were intended to remove the eddying flow over 
the upper surface of the boiler due to obstructions pre- 
sented by the various items located on the boiler top. 
Drag of the modified model is given by 


R 
— X 100 = 0.0710. 
V2 


This modification was expected to be very beneficial as 
regards smoke removal by introducing smooth flow condi- 
tions behind the stack, the reduction in resistance being 
evidence of the removal of the eddying flow. 

(5) Modifications to the stack region—The front of 
the metal cowling over the turrets, valves and dome was 
. Sloped down in a gentle curve to the top of the boiler 
just behind the stack and a streamlined tail was added 
to the stack (see Figs. 7 and 19). This latter modifica- 
tion was intended to reduce wind resistance as well as 
providing what is important from the point of view of 
smoke removal, viz., smooth flow round the stack and an 
absence of an eddying region behind the stack. 

Drag of the model is given by 


R 
— x 100 = 0.0698, 
v2 


a saving in resistance being effected as anticipated. 

(6) Modifications to the tender —A cowling conform- 
ing to the cab roof was fitted over the entire tender, with 
the object of removing the space between the cab roof 
and the first coach roof caused by the lower level of the 
top of the water tank. This cowling is depicted in Fig. 7. 

Drag of the model is given by 


R 
— x 100 = 0.0666, 
v3 


a reduction in resistance resulting from removal of the 
depression behind the coal bunker where eddying of the 
flow was occurring. 

(7) Cab modifications—The gap between the cab and 
tender was closed by a cowling flush with the sides and 
roof of the cab as shown in Fig. 7. 

Drag of the model given by 


R 
— x 100 = 0.0666. 
v2 


Closing in this gap had absolutely no effect on re- 
sistance. In view of this fact it appears useless to at- 
tempt to reduce train resistance by closing the gap. be- 
tween coaches, and more so, since the air is more tur- 
bulent by the time it reaches the coaches. 

(8) Cab modifications—As already indicated the 
slope of the cab front is such as to create a down draught 
of air at the cab window. To avoid this the cab front 
was filled in to slope backwards from the running board 
and the overhang of the cab roof was eliminated. Gen- 
erous fillets and curves were employed to eliminate 
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corners and sharp edges, and a generous smooth curve 
between running board and cab front was considered 
necessary. This modification is shown in the lower 
drawing of Fig. 7. It was intended that air taken from 
the sides of the boiler above the running boards should 
be shot upwards in front of the cab windows to keep 
them clear. 

Drag of the model was found to be given by 


R 
— x 100 = 0.0620, 
v2 


indicating that a considerable reduction in resistance re- 
sults from these simple modifications to the cab. 

The combined effect of all the foregoing modifications 
was thus found to produce a 43 per cent reduction in 
the air resistance of the original model. 

Having gone as far as possible in removing the smoke 
trouble by improving the design of the locomotive from 
an aerodynamic standpoint, it remained to examine the 
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Fig. 9—Drawings of model incorporating further 
modifications 9 and 10 


flow of air over the original model and over the modified 
model, in order to see how successful this improvement 
was as regards smoke removal, and to add any special 
devices or modifications in order to increase the effective- 
ness of the new shape int keeping the smoke from the cab 
windows. 


Investigation and Improvement of the 
Smoke Flow 


For the purpose of examining the flow around the 
model a number of methods were considered before the 
final decision to use silk streamers was made. The use 
of titanium tetrachloride for exhibiting the flow and 
allowing photographs to be made would have been ideal 
but for the fact that the corrosive vapor formed by it 
could not be tolerated. The use of metal sheets painted 
with kerosene and lampblack placed round the model 
in the plane in which the flow is to be investigated was 
considered but not employed, owing to the inevitable 
distortion of the flow by the metal sheet coupled with the 
fact that only the flow adjacent to the metal sheet 1s 
exhibited. 
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In two of the illustrations the flow of smoke from the 
stack of a C.N.R. 6100 locomotive is shown when the 
locomotive is drifting. It can be seen from these photo- 
graphs how the smoke clings to the top of the boiler and 
blows down round the cab window. 

Fig. 2 is a photograph of the original wooden model 
set up in the wind tunnel with silk streamers attached. 
The wind speed was 45 m.p.h. and the directions of the 
air currents around the model are indicated by the 
disposition of the silk threads. 

The following deductions are clearly indicated by the 
photograph :— 

(a) The large eddy behind the smoke stack, caused 
partly by the feed-water heater, traps the smoke from 
the stack in the manner shown by the streamer attached 
to the top of the stack. 

(b) A region of eddying flow occurs behind the dome, 
turrets, etc., on top of the boiler, shown by the streamers 
attached to these portions of the locomotive. 

(c) Considerable downward flow occurs along the 
boiler sides, exhibited by the streamers attached to the 
side of the boiler at the dome and at the bell. 

(d) A considerable down draught of air occurs at the 
cab window, shown up clearly by the two threads at- 
tached to the boiler side at this position. 

In Fig. 8 a drawing has been made of the air flow 
around the partially modified model as exhibited by the 
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Fig. 10—Drawings of model incorporating further 
modifications 11, 13 and 14 
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use of silk streamers. 
are indicated :— 

(a) There is no eddy behind the stack; the thread 
from the top of the stack trails out behind with a slight 
upward trend. 

(b) Steady smooth flow conditions exist over the top 
of the boiler. 

(c) There is no downward flow along the boiler sides. 

(d) The flow over the cab window is mainly upwards 
although slight downward flow occurs where the cab 
front meets the running board, and a slight tendency 
exists for the air to spill round the sides of the cab. 

It is obvious that the flow over this model represents a 
considerable improvement over the original type of flow, 
although room still remains for improvement at the cab 


The following important points 
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and at the stack if the smoke is to be positively lifted 
clear of the locomotive. 


Special Modifications for Removing the Smoke 


(9) Changes to stack region.—In order to keep the 
smoke layer from blowing down into contact with the 
top surface of the locomotive, an attempt was made to 
collect a volume of pure air from in front of the stack 
and to discharge it behind the stack, underneath the 
smoke layer. The first attempt to do this was made by 
extending forward the cowling which covered the dome, 
turrets, etc., so that it reached past the smoke stack to the 
front of the boiler where it was left open to catch air. 
The smoke stack just protruded through the top of this 
cowling and a slot was cut in this new portion of the 
cowling where it butted on to the old cowling in order 
to allow exit for the air caught in front of the stack. 
These changes are shown in Fig. 9 (upper drawing), 

This arrangement was only moderately successful. 
The smoke layer was indeed lifted by the introduction of 
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Fig. 11—Drawings of model incorporating further modifi- 
cations 15 and 17 


a clean air layer between it and the locomotive, but not 
to the extent desired. 

(10) In order to catch a greater volume of air the 
cowling was extended forward some two inches and its 
sides dropped down to the rounded nose of the boiler 
as shown in the lower diagram of Fig. 9. The two sides 
of the cowling were opened out to give a flared entrance. 
The rear surface of the slot which ran in a smooth sur- 
face from the top of the old cowling to the boiler top 
behind the stack was modified to give a greater upshoot 
to the air discharged from the slot. 

These changes produced an improved flow. The 
streamers indicated the existence of a very strong ascend- 
ing air current from the slot behind the stack. 

(11) Cab front modifications —To prevent the spilling 
of air round the sides of the cab, side plates were fitted to 
the cab such that they protruded forward some short 
distance from the cab front. These side plates in con- 
junction with the boiler sides formed scoops in front of 
the cab windows (see Fig..10), which functioned by 
shooting the air upwards over the windows. These side 
plates improved the flow by eliminating both the slight 
down trend of the air near the running board and the 
spilling round the cab sides. 

It was felt that the flow over this model was satis- 
factory and a series of measurements of its wind re- 
sistance were made at various speeds to see what effect 
these changes had made on drag. 

The results gave a mean value of 


R 
— x 100 = 0.0727. 
v2 
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It is evident that the special modifications made to lift 
the smoke at the stack had considerably increased the 
air resistance of the model. It was assumed that the 
extension to the cowling had disturbed the flow over the 


19. 


fied by removing the roof of the cowling forward of the 
slot as in Fig. 10 (lower drawing). The idea here was 
to remove the interference of the roof over the passages 
on either side of the stack. 


It was felt that it merely 
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Fig. 12—Drawings of model incorporating further modifications 19, 20 and 21 


round nose of the model and caused the sudden rise in 
resistance. 

(12) Accordingly the model was changed by remov- 
ing the 2-in. extension added in (10). 

Drag of the model was then given by 


R 
— x 100 = 0.0685. 
V2 


(13) Leaving the sides of the extended cowling un- 
touched on either side of the stack, the model was modi- 


22 
25. 
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Fig. 13—Drawing of model incorporating further modifications 22 and 23 





Railway Mechanical Engineer 


retarded the pure air layer and contributed nothing to 
the scheme. 
Drag of the model was then found to be given by 


R 

— x 100 = 0.0665. - 

y2 
With these modifications the air flow was found to drop 
slightly just behind the stack before finally ascending 


over the cowling. 
(14) The length of the gap between the streamlined 
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tail of the stack and the curved surface leading to the ditions for the air entering the space above the running 
top of the cowling was reduced in order to remove the boards along the boiler side. 
sudden drop of the flow just behind the stack. This was Drag is given by 
successful. Fig. 10 (lower drawing) shows this modi- B 100 = 0.0647, 
fication. 5 tue : ‘9 ee 
indicating a slight reduction in air resistance due to 
smoother flow conditions. 
(18) The tender—tIn view of the operating restric- 
27. tions cited in the introduction the tender could not be 
t fitted with a cowling over the water tank, and runways 
had to be left at the sides of the coal bunker. A cowling 
conforming to the cab roof was left over the coal bunker. 
Drag of model was then given by 


26. 














R 
— x 100 = 0.0633. 
v2 








(19) Side curtains—Operating restrictions will not at 
present tolerate the complete closing in of valve motion, 
cylinders, running gear, axles, etc., and for this reason 
the side curtains had to be cut down in size to leave ex- 
posed the several places where inspection and servicing 
are required. To examine the contribution of side 














Fig. 14—Drawing of model incorporating further 
modifications 26 and 27 


(15) The front ends of the running boards were 
rounded off to remove the eddies formed by the sharp 
corners and side plates were added to act as scoops, as 
shown on the left in Fig. 11. This improved the flow, 
lifting it all along the boiler sides, but the resistance was 
increased. 

Drag of the model was given by 


R 
— x 100 = 0.0798. 
v2 


This large increase in drag was caused by the side 
plates giving rise to large eddies in the flow round the 
sides of the model. 

(16) Removed side plates, running boards left round- 
ed at their front ends. 

The drag is given by 





Fig. 16—Model as finally modified, oblique view 


R 
— x 100 = 0.0654, . é ; ‘ ; 
ve curtains to the saving of resistance, this cutting down of 


restoring the resistance to a figure approximately the their size was done in stages, the results being as 
same as that before the addition of the side plates at the follows :— 
Iront ends of the running boards. Full-size side curtains, 

(17) Changes to the boiler front—A _ cylindrical 
surface was added between the rounded nose of the 
boiler and the sloping front, as shown on the right in Side curtains cut off below the level of the centres of 
Fig. 11. The intention was to provide smooth flow con- the driving wheels and from behind the cylinders to the 


R 
— x 100 = 0.0633. 
v2 








Fig. 15—Model as finally modified, side view 


June, 1883 Railway Mechanical Engineer 209 








centre of the rear driving wheels as shown in Fig. 12 
(upper drawing), 


— x 100 = 0.0650. 
V2 


(20) Side curtains cut away below level of driving 
wheel centres from the rear of the cylinders to the rear 
of the cab, as shown in middle drawing of Fig. 12, 


R 
— x 100 = 0.0656. 
v3 


(21) Side curtains removed completely from the rear 
of the cylinders to the rear of the cab as in, lower draw- 
ing of Fig. 12, 

- x 100 = 0.0695. 


(22) Side curtains cut away below the level of the 
top of the driving wheels from rear of cylinders to rear 
of cab, as in Fig. 13, 


yar 100 = 0.0702. 


(23) Tender side curtains cut off below the level of 
the frame of the tender as shown in Fig. 13, 


R 
== it 100 = 0.0715. 


(24) Side curtains completely removed from loco- 
motive, 


R 
— xX 100 = 0.0846. 
v2 


(25) Side curtains completely removed from loco- 
motive and tender, 


R 
— X 100 = 0.0865. 
v2 


These results show how very vital side curtains are 
when the rest of the model is well streamlined, yet the 
addition of side curtains to the original otherwise un- 
modified model had practically no effect on resistance. 

With present requirements regarding accessibility the 
arrangement shown in (22) was accepted as being pos- 
sible to reproduce on full scale. 

(26) Final modifications to the front of the model.—Ia 
order to simplify the front of the locomotive and to in- 
duce the flow of large quantities of clean air from the 
front of the model over the top and sides of the boiler, 
a sloping solid pilot running in one plane from as near 
the rail level as possible up to the running boards on 
either side of the boiler was fitted in place of the 
original one. This modification results in the style of 
front depicted in Figs. 15, 16 and the drawings of Fig. 14. 

With this change effected and the model otherwise as 
in (23) above, the model drag was given by 


R 
— x 100 = 0.0700. 
v2 


(27) Location of the bell—The bell was originally 





























YS 
=! =! 
mic0 10 
i | 
u +. uw ‘0 ry ; x 
cone+——-——- 205d het i | 
2 ek SE ner Q 
F 
A 11 Bete 
i! ' 
we r +, Le 
‘= (4 al 
Vip KO 
1| & 8 
i] Ih | 
ul] 
rH I 
I | 
1 
& Y. 





placed on the side of the boiler but in this position it 
upsets the flow of air over the cab window. It was now 
placed in front of the stack (see Fig. 14) with its frame 
edgewise on to the wind and in this position it was found 
to have a shielding effect on the top of the stack, such 
that the flow in the region of the stack ascends much more 
rapidly than formerly, as shown in the photograph 
on page 154 of last month’s issue. 
With the bell so located, 


R 
— x 100 = 0.0706. 
v2 


The model thus finally modified is shown in Figs, 15 
and 16 and in the drawings of Fig. 17. It operates by 
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Fig. 17—Drawings of completely modified model 


A and B side plates on each side of stack; C, cowling over the dome, 
turrets, etc. A and B are continuations of the sides of C. D, smooth 
curved surface from boiler ¥ to top of cowling C. E, streamlined smoke 
stack. F, bell edgewise to the wind in front of the stack. G, approxi- 
mately quarter spherical nose on boiler. H, inclined plane replacing pilot 
on existing types (coupler not shown in drawing). I, running boards. 
J, rounded front of running boards. K, smooth cylindrical front between 
G and H. L, side curtains over cylinder, valve motion, etc. M, new front 
to cal—sloping backwards from the running boards. N, smooth rounded 
corner between cab roof and new cab front M. O, smooth generous curve 
between running board I and cab front M. P, side plates fitted to cab 
sides and protruding somewhat forward of the cab front M. 





























inducing a layer of clean air under the smoke layer and 
by suitable cowling subsequently minimizes the inter- 
mingling of the smoke layer with the clean air layer. 
It introduces clean air along the boiler sides, which is 























































Fig. 18—Location of feedwater heater 
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ultimately swept upward in front of the cab windows 

The modifications have been made with the idea of re- 

ducing turbulence and eddying and thereby cutting down 

the wind resistance as shown by the following results. 
R 

The value of = 100 has been reduced from 0.1089 
to 0.0706, a reduction of some 35 per cent. 

The feed-water heater has been placed in a new posi- 
tion as a result of considerations made by the Canadian 
National. This position is just ahead of the stack and 
partly lowered into the smoke box as shown by Fig. 
18, and Figs. 15 and 16. 

From the top surface of this feed-water heater, a 


SECTION AT TOP OF STACK 
SECTION AT BOTTOM OF STACK 







OVERALL SECTION AT TOP 
OF EXISTING STACK 


Fig. 19—Section of streamlined smoke stack 





level platform is taken back on either side of the stack 
and runs in a smooth curve into the cowling, over the 
dome and turrets. 

The photograph on page 154 of last month’s issue 
shows the silk streamers on the new model suspended 
in the tunnel with an air speed of 45 m.p.h. It forms 
an interesting contrast to the flow picture, Fig. 2, taken 
at the same speed with the original model. 

The lifting of the smoke at the stack is clearly indi- 
cated by the streamers and the good flow over the top 
and sides of the boiler can be seen. The upward current 
of clean air over the cab window is also indicated. 

Fig. 17 shows the developed model and indicates by 
letters the additions that must be made to existing types 
of locomotives to convert them to the improved type. 

, Application has been made for patents on the new 
esign. 


Two Aluminum Passenger Cars 
On Exhibit at Chieago 
(Continued from page 191) 


In the parlor section, the same general architectural 
design is used as in the coach section, but the column 
cornices and individual lighting ducts or frieze present a 
polished black surface, with polished aluminum moldings 
and projecting stars to relieve these surfaces. 


Details of Construction 


With the exception of certain details peculiar to the 
coach type of car, the construction of this car is, in 
general, similar to the Pullman observation-room car 
described in the first part of this article. The four-wheel 
trucks are of the built-up type, with pressed aluminum 
side frames, designed especially with a view to easy 
riding. Rubber cushioning is used at several points in 
the trucks. Because of the light weight of this aluminum 
car, the designers found it possible to use axles with 444- 
In. by 8-in. journals with 33-in. rolled-steel wheels. 
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The underframe, with the exception of a straight-line 
center sill, is of the same general design as the sleeping 
car and is built entirely of strong aluminum alloy shapes 
and pressed sections. The couplers and draft gear are 
similar in principle to those used on the sleeper. 

The platform arrangement is based, first, on in- 
creased protection and smoothness of action under im- 
pact and coupling; second, elimination of noise, and, 
third, reduction of air drafts prevalent on vestibule plat- 
forms with the consequent snow, dirt, etc. 

These objectives are accomplished by use of the rub- 
berized draft gear and buffing devices mentioned; also 
the side and center buffer stem construction. Diaphragm 
face plate noises are overcome by counterbalanced 
springs which positively support these members, holding 
them in an upward position, rather than permitting them 
to work up and down. A special type of hinged foot 
plate and one-fold diaphragm, in contact with the foot 
plate and used in conjunction with thoroughly weather- 
stripped trap doors and vestibule side doors, prevents 
draft and the consequent infiltration of snow, cinders 





Seating facilities and decorative treatment in the parlor 
section 


and dirt. All moving parts underneath the underframe 
portion of the car have been thoroughly cushioned by 
the use of rubber devices to kill sound and stop vibration. 

The car is of relatively low height so that its body 
contour will mate in readily with a self-propelled unit, 
or with other cars, at the same time providing ample 
head room and space within the car body. The rear end 
is streamlined, the front, or vestibule end, being made 
with a flush side door and designed for a flush connec- 
tion with any car placed ahead of it in order to reduce 
wind resistance. Provision has been made for the subse. 
quent extension of the side-girder sheets below the side 
sills in the form of a skirt, if desired, thus providing an 
additional streamlining effect. Ventilators also are 
streamlined and all contours are smooth and true; con- 
tributing to the general appearance of the car, the ex- 
terior of which is scratch brushed and waxed to give a 
silvery satin finish. 





Tue Detaware & Hupson established a record of 561,559 
miles per hot box during January of this year, and 875,899 miles 
during February. 
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EDITORIALS 
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Freight Cars Must Be 
Designed To Ride Better 


Aside from the question of the use of lighter, high-speed 
locomotives and smaller cars for handling l.c.l. and light 
freight movements, one other problem has been brought 
squarely to the front in the controversy over the views 
expressed in the interview with the railway freight traf- 
fic officer reported in our May number. There is now 
entirely too much damage done to the lading in freight 
cars because of shocks and. vibrations, and in the at- 
tempt to overcome this too much effort and expense are 
involved in the packaging of freight shipments. Better 
riding of freight cars is imperative if competition with 
motor carriers is to succeed. Fortunately research on 
the part of equipment supply manufacturers has dis- 
covered solutions to this problem. It is now up to the 
mechanical-department officers to make a careful check- 
up of these developments and, if found satisfactory, to 
recommend their adoption. In such an effort there is 
little doubt but that they will have the hearty support 
of the operating and traffic departments—at least there 
is an indication of this attitude in the statements made 
by an operating officer and a traffic-department officer in 
the reactions to the suggestions made by the railway 
traffic officer, as reported elsewhere in this issue. 


Inventories 
Reduced 


The striking reduction in railway inventories which has 
been made, particularly within the past year, is of dual 
interest to railway mechanical officers because of the 
direct bearing which this reduction has on their work 
and because in many instances they have been an im- 
portant factor in effecting the inventory reductions 
with attendant savings to the railways. 

It is estimated that the railroads of the United States 
had an inventory of $320,050,000 of unapplied stock 
on January 1, 1931, and that since that time a further 
reduction of approximately $10,000,000 has been made. 
The first figure mentioned is a reduction of $59,492,000 
over that of the previous year and $477,217,000, or 
over 58 per cent, less than the working capital tied up 
in materials at the end of 1920 when inventories 
amounted to $766,267,000. These striking reductions 
in inventory have been accomplished, of course, by re- 
duced consumption and declining prices during the past 
_decade, supplemented by a vigorous and sustained drive 
on the part of railways through well-organized supply 
departments assisted by the effective co-operation of 
the using departments. 

Some of the most important items of maintenance-of- 
equipment supplies on hand for Class I railroads as of 
January 1, 1933, were locomotive and car castings, 
$19,300,000; wheels, tires and axles, $18,300,000; lo- 
comotive and car forgings, $10,400,000; lumber, $6,- 
250,000; electrical materials, $5,600,000; boiler tubes, 
dry pipes, etc., $4,600,000; bolts, nuts, washers, etc., 
$4,550,000. Air-brake material on hand was valued at 
$4,370,000; car and locomotive springs, $2,400,000; 
passenver-car trimmings, $2,050,000; etc. 


212 : Railway Mechanical Engineer 





So little repair work, relatively, was done during 
1932 that some roads were left with stocks which, on 
the basis of current consumption, would last several 
years. The possibility of still further reducing these 
stocks by making sure that they are used at all points 
where needed and, in some cases, possibly adapted to 
other uses than those for which they were purchased, 
constitutes an opportunity which the equipment main- 
tenance forces have of co-operating with the supply 
departments in saving money for the railroads. Inas- 
much as the coming months will undoubtedly see main- 
tenance operations increased, mechanical-department 
officers can also help by letting the supply departments 
know just as far in advance as possible of the materials 
needed for any projected programs of maintenance 
work. 


Sizing Things Up 
From the Inside 


Last month we inaugurated a series of interviews with 
railroad officers outside the mechanical department, on 
the possibilities of that department—in other words, try- 
ing to see ourselves as others see us. This month we 
publish the first of a series of interviews with men inside 
the mechanical department, commenting on some of its 
special problems. It was not our deliberate intention to 
start this series with an interview on the apprenticeship 
or training problem. Indeed, we had scheduled that 
subject well down the list; that is, until we more or less 
casually bumped into the man with the message. It 
was only then that we fully realized the emergency of 
the situation. The apprentice instructor in the inter- 
view cites three strong reasons why it is more important 
than ever that we restore up-to-date apprentice training 
methods at the earliest possible moment—indeed, it ap- 
pears that there is much that can be done even under 
present conditions to conserve the value of this work. 
What do you think of the suggestions made by the ap- 
prentice instructor? Now is the time for those of you 
who have benefited from modern apprenticeship methods 
to take up the cudgels in their behalf and see that they 
are not lost sight of in the midst of the baffling prob- 
lems with which we are now faced. 


Breakers 
Ahead! 


Many significant things have been taking place in recent 
months. Steadily, if almost imperceptibly, the trend of 
business has been picking up. The gap between the 
weekly car loading figures, as compared to those of the 
previous year, for instance, has been closing for about 
eight months, except for a period during the bank mora- 
torium. Recently the car loading curve and the elec- 
trical production curve for the current year crossed above 
those of 1932. 

Drastic reductions of maintenance expenses on the 
railroads for the past three years have piled up a ver! 
table mountain of deferred maintenance. Past depres 
sions indicate that as conditions better at the end of @ 
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depression, car surpluses are quickly converted into 
car shortages. While the current records indicate a 
large surplus of cars and locomotives in good condition, 
contact with men on the firing line and intimately in 
touch with the equipment, indicates that these paper 
figures are far from an accurate gage of the real con- 
ditions. 

Always at the end of a depression the railroads have 
been seriously embarrassed with bad equipment condi- 
tions. It looks very much as if they were headed for a 
similar disaster. Now is the time for mechanical de- 
partment officers frankly to acquaint the executive of- 
ficers with the exact facts about the equipment and its 
condition, and to suggest concrete programs which should 
immediately be set in motion to put the equipment in 
proper shape to meet the requirements that will be made 
upon it in the near future. 


Unintelligent and 
Unjust Criticisms 


The report of the Coolidge Committee, excellent as it 
was, contained one statement which can hardly be justi- 
fied. “Nevertheless,” it stated, “it cannot fairly be said 
that railroad advance in applied science is abreast of that 
in other industrial fields. For example, the -improve- 
ments in Germany with stream-lined Diesel and electric 
trains of very light tonnage, maintaining schedules of 96 
miles per hour to offset motor transport, have no coun- 
terpart here. The committee has not found it practicable 
to make exhaustive studies of this subject, but,” etc., etc. 

The German train is of an experimental design and 
there is some question as to whether it will fulfill the 
expectations of its builders under actual service con- 
ditions. The announcement of the placing of an order 
by the Union Pacific for a three-car, stream-lined articu- 
lated train, capable of a maximum speed of 110 miles 
an hour, has attracted widespread attention. One news- 
paper cited it as an answer to the criticism of the lack 
of research in the Coolidge report. Such comment is, of 
course, ridiculous. The Union Pacific project has un- 
doubtedly been under consideration for a long time— 
certainly long before the Coolidge Committee report was 
written. 

Would it have been possible to build this train much 
before this time? Undoubtedly, no! The new design re- 
quires a combination of extremely light, high-strength 
materials, stream-lined design and an adequate power 
plant. The railways and railway equipment companies 
have done considerable experimenting in recent years 
with the light, high-strength materials and much progress 
has been made in the past year or two in the perfecting 
of these materials and their application to railway equip- 
ment. The rapid development of the airplane, with the 
urge tor higher speeds and greater efficiency of opera- 
tion, has in recent years focused attention upon stream- 
lining, and intensive research in that field has more 
recently been carried over into the railroad field, where, 
of course, it is not of such relative importance. 

"he general introduction of the rail motor car was 
slowed up for a long time because of the difficulty in 
developing suitable engines. It is true that units as 
powerful as those specified for the Union Pacific train 
have been in use for the last few years, but without the 
lighter materials and the stream-lining, it is doubtful if 
ys power requirements could have been met even at this 

. 

All things taken into consideration, therefore, it would 
‘ppear that railway managements are about as pro- 


June, 1933 





gressive and place as much reliance upon scientific re- 
search as do those in other kinds of industry. This fact, 
however, will have little effect upon a large part of our 
population which has little understanding about railway 
practices but whose favorite indoor sport is to dogmatic- 
ally tell how they should be operated. 


High Thermal 
Efficieney 


On another page in this issue appears a description of 
the fourth in a series of locomotives developed by the 
Delaware & Hudson in an effort toward a progressive 
increase in thermal efficiency. In the matter of steam 
generation this locomotive does not differ materially from 
its three predecessors in the series. It carries a boiler 
pressure of 500 Ib. per sq. in., which is the same as that 
of the last of its three predecessors. In the matter of 
steam utilization, however, it involves, so far as is 
known, the first attempt at the employment of triple 
expansion in locomotive service. An overall thermal 
efficiency from the coal as fired to the drawbar of 12 
to 13 per cent is anticipated under the same road-test 
conditions under which the thermal efficiencies of the 
three predecessor locomotives have been established. 

The complete departure from precedent involved in the 
employment of the triple-expansion principle has required 
the utmost ingenuity in the selection and development 
of many of the details in this locomotive and manv 
problems had to be solved which would not have existed 
in the design of a locomotive which conformed to the 
conventional single-stage expansiort principle. Prob- 
ably the most interesting of these are the use of a cor- 
rugated high-pressure steam pipe which provides for 
expansion flexibility without slip joints; the use of 
two pairs of cylinders driving on a single pair of main 
crank pins, and the use of poppet valves driven by a 
rotary-cam gear. None of these developments would 
seem to possess inherent difficulties in the way of their 
success. Corrugated pipes have been used in other 
fields; poppet valves driven by the rotary-cam gear have 
been extensively used on the continent of Europe. There 
is less precedent for coupling two cylinders to one crank 
pin ; the two crank pins are under a heavy combined load, 
but not higher than has been employed before, with a 
single pair of cylinders. 

To those who are inclined to question the apparent 
complication and multiplication of parts in the design of 
this locomotive, it should be pointed out that something 
of this kind is involved in any attempt at utilizing boiler 
pressures much higher than those now generally accepted. 
Any attempt at material increases in pressures without 
increasing the number of expansion stages is imprac- 
ticable. The triple-expansion locomotive marks an at- 
tempt to attain the utmost in cylinder efficiency from a 
moderate raising of the pressure range. 

Assuming that the locomotive proves entirely suc- 
cessful mechanically—that is, that the new design pre- 
sents no undue operating or maintenance difficulties—its 
ultimate economic value will depend upon the relation 
between first cost of the locomotive, the effect of 
doubling the number of cylinders and related parts on 
the cost of maintenance and the comparative cost of 
maintenance of a valve motion which, in this country, 
is yet an unknown quantity, and the value of the saved 
fuel at the relatively low prices prevailing in America. 

In general, other economic factors under American 
conditions command more attention than fuel efficiency. 
The general improvement in fuel economy which has 
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been effected during the past decade has reduced the 
fuel bill to a point where locomotive maintenance has 
assumed greater relative importance. Furthermore, 
highway competition is effecting numerous changes in 
operating practice. The locomotive of the future must 
meet demands not only for high tractive capacity, but 
also for the high horsepower capacity needed to move 
freight at relatively high speeds. The demand is, there- 
fore, not entirely for economy in operation, but for a 
type of motive power which will help in restoring traffic 
to the railroads which they have lost to the highways. 
Where both revenue and economy are involved, getting 
revenue is the factor which must take precedence. 


Where Are We Headed 
In the Shop? 


There are by far fewer railroad shops in the United 
States than there were five years ago. In the remaining 
shops there are considerably fewer employees than there 
were five years ago. That these two facts are true is 
due not alone to the effects of business conditions. Be- 
fore the depression started there were definite tendencies 
toward the concentration of locomotive repair work at 
the larger central shops with the consequent abandon- 
ment of many smaller and outlying shops which, because 
of obsolete equipment or disadvantageous locations, were 
not capable of doing their part in the maintenance pro- 
gram. Longer locomotive runs caused the abandon- 
ment of many engine terminals, and the tendency toward 
periodical inspection and repair work caused the closing 
down of many smaller repair points and the concentra- 
tion of work at the larger shops. As far as the ability 
to repair locomotives economically is concerned, there 
are still repair points representing an excess of shop 
capacity that could be abandoned in favor of further 
concentration. The situation as we have it now with 
respect to repair facilities is merely the result of the 
accentuation of a tendency due to business conditions 
which had already gained considerable momentum before 
the depression started. 

For three years mechanical officers and shop super- 
visors have been forced to direct their efforts in relation 
to shop policies toward making economies in main- 
tenance work to keep pace with a constantly falling 
volume of railway traffic. There are many indications 
at the present moment that the trend of affairs is about 
to be reversed and that those responsible for maintenance 
policies will be forced to adjust shop programs to an 
increasing demand for motive power. We need only 
look back a little more than ten years to get a pretty 
clear picture of what may happen. In 1922, discount- 
ing even the effects of the shopmen’s strike, the rail- 
roads experienced a situation where within less than a 
year the entire railroad picture changed from one where- 
in an excess of transportation facilities existed to one 
where a shortage existed. Even with the shop facilities 
then at the command of the railroads which, measured 
in the number of shops and the number of employees, 
was greater than it is today, the railroads were not in 
a position at that time to keep up with the demand for 
motive power by the use of their own repair facilities. 
While it is true that during the intervening decade new 
shops were built and older shops modernized to some 
extent, the maintenance facilities of the railroads in this 
country have not kept pace with the mechanical progress 
and development that has characterized industry in 
general. 

All of this raises a vital question as to what the main- 
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tenance policies of the immediate future may be. Will 
the remaining railroad shops be capable of carrying the 
load that it seems probable will presently be placed upon 
them? Will these shops under the new conditions which 
they are about to face be capable of maintaining modern 
motive power in a manner consistent with the economies 
that will be.demanded of them in order to assure the rail- 
roads of profitable operation in the future? The cost 
of locomotive repairs represents the largest single item 
of operating expense of our railroads today in spite of 
the fact that there has been a consistent reduction in 
these costs. During the past two or three years it has 
been almost useless to suggest that certain changes and 
improvements might be made in the methods and facil- 
ities involved in locomotive repair work, particularly if 
such changes involve investment in new shop equipment. 
But the time has come when this problem must be faced 
squarely, or the railroads will have to meet the alterna- 
tive of rising repair costs in the face of demands for 
transportation facilities that may be difficult to meet. 
The abandonment of obsolete and inadequate shop 
facilities has been a step in the right direction. Having 
done this, the railroads must recognize that the larger 
shops where most of the work is now concentrated will 
be forced, in the future, to carry a greater load than they 
have ever carried before. Unless advance preparations 
are made by strengthening the weak spots in the shop 
equipment, the supervisors of many shops will find 
themselves unable to keep up with the demand for power. 


NEW BOOKS 





ERHALTUNGSWIRTSCHAFT BEI DER DEUTSCHEN REICHSBAHN 
(Maintenance Service on the German State Railways). By 
Dr. Ing.e.H. Peter Kuehne. Published by Verkehrswissen- 
schaftliche Lehrmitiel Gesellschaft, M.B.H., Voss. Str. 6, 
Berlin, W 9, Germany. 538 pages, 238 illustrations. Price, 
cloth bound, 30 M. 


Dr. Kuehne, in co-operation with other railway officers. 
has written this book in an effort to explain the present 
standards of maintenance on the German State Rail- 
ways. Following a short historical review, the idea and 
purpose of systematic maintenance is discussed, also the 
relationship between maintenance management and im- 
provements. Chapters III and IV describe the accumu- 
lation of work, its distribution, and the size and con- 
struction of workshops. Another chapter deals with 
the principles of the work done in a repair shop, its 
cost and quality. Chapter VI describes the organiza- 
tion of a locomotive repair shop; Chapters VII and 
VIII, the modern technical equipments, rules, and plans 
of work in the locomotive, car, telegraph, signal and 
other shops of the railway, and Chapters IX and X, ap- 
proved installations in railway shops and the providing 
of power for these shops. Chapters XI and XII illus- 
trate the influence of car design on maintenance expense 
and the importance of standardization. Chapters XIII 
and XIV are devoted to the management of workshop 
districts in general and’ repair shops in particular. In 
Chapters XV and XVI Dr. Kuehne discusses the main- 
tenance of equipment in operation and gives statistics 
of the work shops. Important service regulations are 
given in Chapter XVII and Chapter XVIII deals with 
man’s adaptation to maintenance service and his task. 
The book contains numerous charts and facsimile repro- 
ductions. 
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Why the 
Difference? 


To THE Epiror: 

Many large shops bore engine-truck and trailer brasses 
on a horizontal boring mill, but there is a variety of 
practices at the smaller points. One shop bores them 
on the vertical boring mill using U-clamps, long bolts 
and wooden blocking to secure them to the table. An- 
other shop bores them on the vertical mill but uses a 
special fixture to hold them square and secure. A third 
shop does this work on a large drill press fitted with a 
bar with micrometer adjustment cutters. Still another 
shop uses a homemade horizontal mill built out of an old 
lathe. The compound rest on this lathe is replaced by a 
substantial planer chuck, adjusted by the hand cross-feed 
and fed under the tool by the power feed of the lathe. 
This machine, although mostly shop built, is well made 
and is used to advantage on many of the lighter jobs 
done on the horizontal mill. 

Here we have an example of several different ways to 
do the same job, some very inefficient. A further investi- 
gation showed that at some outlying points these brasses 
were applied without being machined at all. The brasses 
were poured full of babbitt while held up to the journal 
on jacks, using the journal itself as a mandrel, and then 
filed and scraped to a good bearing. The same wide 
variation in practice is found in connection with nearly 
every job done in a railroad shop, even in different shops 
on the same system. It seems to me that a free exchange 
of ideas among railroad shop men would be of advantage 
to everyone. Why should such wide variations in prac- 
tice exist where the same job is concerned? 

A READER. 


Do Safety Laws 
Need Amending? 


To THE EpITor: 

When the United States Safety Appliance Law was 
enacted by Congress on March 2, 1893, and amended on 
April 1, 1896, it was for the sole purpose of promoting 
safety of employees and travelers upon railroads by com- 
pelling common carriers engaged in interstate commerce 
to equip their cars with safety appliances which would 
eliminate certain hazards to employees or passengers 
when getting on or off cars or to prevent injuries to 
employees while handling cars in the performance of 
their duty. 

To keep the railroads on the alert the I. C. C. also 
employs inspectors who frequently visit terminal yards 
accompanied by either the inspectors, a foreman or other 
railroad employee, and make an inspection of from 100 
to 300 cars. Defects discovered at that time are known 
as “reportable defects” and the railroad is never penal- 
ized for failure on the part of the car inspector to detect 
them. The railroads usually discipline the employee 
whose duty it was to find this defect, thereby impress- 
ing upon the individual and the other inspectors in that 
terminal the importance of seeing and correcting any 
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defects that may be discovered on safety appliances. 

The railroads are penalized by the I. C. C. when a car 
bearing a defect is moved from one terminal to another. 
For each such defect noted the railroad company is sub- 
jected to a fine of $100. A train can have one or more 
penalty defects and the amount of the fine is, of course, 
based accordingly. 

Usually two I. C. C. inspectors make the inspection 
for penalty defects and will not, under any circumstances, 
permit a representative of the railroad company to accom- 
pany them. When the case comes up in the United States 
District Court the railroad must necessarily plead guilty 
to the offense and pay the penalty. In such cases as 
this is not the I. C. C. actually disregarding the law in 
permitting a car having a penalty defect, which the law 
defines as one liable to cause personal injury to a railroad 
employee or a traveler, to remain in service? 

A case recently occurred where a car was discovered by 
an I. C. C. inspector with the side handhold loose at 
the top. The bolt holding it to the car side had the nut 
missing on the inside. The I. C. C. inspector made a 
report of the defect to Washington where preparations 
were made to collect the fine. In the meantime the car 
was moved out of the terminal where it was found by 
the inspector. At an intermediate point, after leaving 
the originating terminal, one of the trainmen had oc- 
casion to board this car and in doing so used this de- 
fective handhold which, to all outward appearances, was 
in good condition. It pulled outward and caused the 
trainman to lose his balance. He suffered a painful 
but, fortunately, not a serious injury. During the in- 
vestigation that followed it was discovered that while 
the railroad company’s inspector failed to find and cor- 
rect the defective handhold, which would have prevented 
the injury, the I. C. C. inspector did detect it, but 
he did not call it to the attention of the railroad or have 
it repaired, resulting in an injury to one of the com- 
pany’s employees. 

Possibly we need another amendment to the law. 

Car-KNOCKER. 





Brake shoes stored as shown are easy to get at and lend 
neatness to the storage yard—No blocking is used 
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Car Inspector— 
Or Pack Mule? 


By H. K§Allen 


HE saying “A good workman never complains of 

his tools’ was probably the brain-child of some- 
one who was well acquainted with the amount of equip- 
ment that a car inspector is expected to carry about 
on his job. 

We car inspectors cannot afford, 
complain because of the fact that we must load our- 
selves down, like a hayburner in a coal mine, with 
miscellaneous books, instruction pamphlets and other 
equipment with which to do our work. 

Regardless of our experience or our knowledge of 
current rules and instructions we cannot memorize 
specific cuts or diagrams in the A. R. A. book of load- 
ing rules. When we run across an unusual load we 
must refer to our loading rule book and satisfy our- 
selves that the load is secured properly and that there 
has been no deviation from standard practices. For this 
and many other reasons we must have a copy of the 
loading rules in our possession at all times. 

The A. R. A. rules of interchange are much more 
easily remembered... However, there is always the 
chance that an argument may arise at the interchange 
track concerning the delivery or acceptance of a car 
and the rule book is a very handy and convincing article 
to have along at that time. 

Instructions contained in the Tank Car Specifica- 
tions and the Safety Appliance Manual are somewhat 
difficult to remember, at least I have found this to: be 
true. It is there- 
fore necessary to 
carry these along 
for convenience. 

Car _ inspectors 
who inspect cars 
for movement over 
territories where 
clearances are re- 
stricted must see 
that all high cars 
or cars on which 
commodities are 
loaded in excess of 
clearance dim en- 
sions are carded 
properly and the 
yardmasters and 
conductors in 
charge of the trains 
on which they are 
to be moved are 
. notified. Cars will 
also be found that 
must be re-routed 
in order to divert 
them -from_ terri- 


nor do we dare 
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tories where there are bridges, tunnels, etc., that will not 
permit clearance. For ready reference, a copy of the 
clearance tables must be carried together with a supply 
of routing or clearance cards one of which must be at- 
tached to each side of the car and one given to the con- 
ductor in charge of the train so that he can attach it to 
the waybill. 

Should it be necessary to make minor repairs to any 
car which is being inspected, items such as brake shoes, 
knuckle pins, cotter keys, bolts and nuts must be recorded 
on a billing repair card in order that the car owner, 
should the repairs be made to a foreign car, can be 
billed properly. Then after we complete our inspection 
of a train an inspection card must be made out for use as 
a record in the car foreman’s office. Here are two more 
items we must carry. 

When cars are being inspected the car inspector must 
apply either a loaded or empty certification card to in- 
dicate that, if empty, the car is suitable for loading 
without further inspection ; if loaded, to certify that the 
car is free from defects which would prevent its safe 
movement to destination without a further inspection. 
In the case of empty cars a careful inspection of the in- 
terior must be made and a commodity card applied to 
each side of the car indicating the commodity for which 
the car is suitable. This inspection calls for the use of 
two additional items. 

Should a car be found with defects which necessitate 
shopping it to the repair track a bad order card must 
be applied. These cards are usually printed on both 
sides. One side for empty cars and the other for “shop 
when empty.” Then there is another card for loaded 
cars with the reverse side for “transfer of contents.” A 
supply of these cards must be carried by the inspector 
for one of the most 
important duties he 
has is that of shop- 
ping out bad-order 
cars or cars that 
are not in safe and 


serviceable condi- 
tion for movement 
in trains. 


On most rail- 
roads it is manda- 
tory that a copy of 
the safety rules be 
carried on the per- 
son of all em- 
ployees. Car in- 
spectors, belonging 
to a group of em- 
ployees whose 
duties are more 
or less hazardous, 
must not only have 
these instructions 
in their possession 
but must be thor- 
oughly familiar 
with them and ob- 
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serve them at all times while performing their duties. 

In yards and terminals where refrigerator cars are 
loaded it is the duty of the car inspector to take the 
temperature of the interior of the car before it is loaded. 
This he must report on a designated form to the yard 
foreman or agent. Then too, he must take a record of 
the position of the vents and plugs and record this in- 
formation on the same form and for the same purpose. 

It is well known that a car loaded with a piece of 
pivoted machinery must be given an exceptional inspec- 
tion. This is also true of locomotive cranes traveling 
on their own wheels. These must be checked closely 
to see that the swinging portion is secured in accordance 
with instructions contained in the loading rules, that 
is, with rods of standard dimensions to prevent any part 
from swinging out over the adjacent track and causing 





What Is on the Mule’s Back ? 


A. R. A. loading rules A. R. A. wheel defect gage 
A. R. A. interchange rules Coupler contour gage 
Tank car specifications Inspector’s lamp 

Safety appliance manual Electric flash lamp 


Book of clearance tables Switch key 

Billing repair cards Thermometer 

Defect cards Packing knife 

200 inspection cards Oil can 

Commodity cards Pinch bar 

50 Bad-order cards Air hose gaskets 
Railroad safety dept. rules 1%-in. pipe wrench 
Refrigerator car reports 1%-in. solid die (pipe) 
Pivoted machinery cards Chisel . ; 
Hammer Piece %-in. pipe, 6-in. long 
Pencils Nuts 

12-in. rule Cotter keys 


Mirror (hand) 


Tape measure 





a serious accident. If, after a careful inspection, the load 
or machine is found to be in proper condition for move- 
ment a pivoted machinery card, as shown in the A. R. A. 
loading rules, must be attached to each side of the car 
to indicate that it has been inspected and found secured 
in accordance therewith. 

A car inspector without a hammer would be as bad 
as a ship without a rudder. Likewise he must carry a 
pencil for use in preparing reports and signing forms. 
A rule and tape measure for obtaining the dimensions of 
safety appliances and other parts and for measuring the 
height and width of cars and lading must be carried. 

In obtaining the height of couplers I have found that 
a piece of ordinary white twine with a weight such as a 
nut or small bolt attached at each end makes an effective 
straight edge when thrown across the rail, and eliminates 
the use of a coupler-height measuring stick. 

We must carry an A. R. A. wheel-defect and coupler 

contour gage. Also a hand mirror for use in detecting 
flaws or fractures in parts where the light must be re- 
flected or where it is not possible to make an inspection 
otherwise. 
_ With the exception of those inspectors having a day- 
light job we must be provided with an inspector’s lamp 
and while this may be attached to the belt when not 
actually in use its rays must be directed to individual 
parts of acar. Where it is necessary to make inspection 
of cars containing explosives or of tank cars containing 
gasoline or other high volatile commodities it is necessary 
to use an electric flash light. Not knowing when we will 
Tun across such a car, we must carry an electric flash 
light with us. A switch key for use in unlocking the 
repair-track switch locks after completing our inspection 
and a thermometer for taking the temperature of re- 
frigerator cars are among the other miscellaneous 
articles which we must carry. 

I happen to be located in a terminal yard where only 
One car inspector is employed on each shift, no box 
pac kers and oilers, air brake inspectors or repairmen be- 
ing stationed here. JI must make such minor repairs as 
are found necessary to safeguard the movement of the 
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cars, inspect and treat the journal boxes requiring at- 
tention, test the air brakes and make the final inspection 
of all cars which are despatched on the eight-hour shift 
on which I work. 

This makes it necessary for me to carry along a 
packing knife so that I can set up the packing in the 
journal boxes and an oil can to apply free oil to those 
journal boxes in which the packing appears to be dry 
and in need of additional lubrication. 

For the reason that many box car doors cannot be 
opened or closed without the use of a pinch bar and the 
fact that the bar can also be used to good advantage 
when repairing brake-beam hangers, etc., I find it es- 
sential to have one along. 

Frequently, when coupling up air hose it will be found 
that the gaskets are missing or, when the brake pipe is 
charged, many leaks develop at the hose connections due 
to worn air-hose gaskets. A supply of these must be 
carried. 

Where broken brake pipes are found, especially on 
cars in which perishables have’ been loaded, it is neces- 
sary to make immediate repairs. Therefore a pipe 
wrench, a 1%-in. solid die and a chisel for gouging out 
the broken pipe from the sleeve is required. 

For spreading cotter keys, especially in draft keys, 
we are provided with a piece of %-in. pipe, about six 
inches long, which has been ground off on the end. This 
is a very handy tool and is much lighter to carry than a 
chisel. 

A few of the smaller size nuts and several cotters and 
split keys usually find their way to the pockets of the car 
inspector for there is seldom a train on which he is at 
work that he does not have need for these things. 

Summarizing the different items which we are in- 
structed to carry along we find that the books of A. R. A. 
rules and other instructions above enumerated, a total 
of six, will fill up the hip pockets of the trousers very 
nicely and leave no room for anything else. 

Fifty ‘bad-order, or shop cards are usually sufficient 
to carry along on one trip from the car inspector’s shanty 
so I keep them in the left side pocket of my top-coat. 
However, I must carry at least 200 certification cards 
to last me one trip and carry them in the right side 
pocket of my top-coat. The billing repair cards and 
inspection records are carried in the inside pocket of my 
top-coat which accounts pretty well for all of the room 
available in this piece of wearing apparel. 

A canvas vest, provided with four pockets, two near 
the top and two at the bottom, must be worn to take care 
of the routing, commodity and pivoted-machinery cards, 
together with the temperature records. 

Now with 19 other items, including a car inspector’s 
hammer, lamp, mirror, etc., strapped to different parts 
of the body or catried in the hands, we are ready to do 
a marathon down one side of a 100-car train, take down 
the blue flag and light and return to the head end, remove 
the flag, light and switch lock so that the engine can 
couple on. We are then ready for the terminal test of 
the air brakes. 

At this time the yardmaster comes yelping on the 
scene and starts wondering out loud, in language used 
principally by yardmasters, when the train is going to 
get moving. Another trip must be made to the rear end 
to see that all of the brakes have applied, then the release 
signal and the OK from the rear and we start on the 
next train. 

How different we old timers find these days of modern 
inspection methods from those when it was only neces- 
sary to have a hammer, wheel gage, a rule and a lamp 
together with a handful of bad-order cards! 
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T is a well-known fact that the 
lugs cast as an integral part 
of many types of cast-steel truck 
side frames which serve as a hinge 
for journal-box covers are subject 
to wear in service. After these 
side frames have been in use for 
several years it is not uncommon 
to see these hinge lugs worn all the 
way through with the result that 
the covers work loose and are fre- 
quently lost. The upper picture 
of the two shown at the right on 
this page gives a good idea of the 
way these frames often look when 
they are removed from a car for 
repairs. The General American 
Tank Car Corporation, Chicago, 
which operates a number of cars 
with side frames of the type illus- 
trated, has developed an interest- 
ing method of repairing the frame 
hinge lugs by welding. First, the 
worn lugs are cut off flush by 
means of an oxyacetylene torch. 
New cast-steel lugs are then set in 
the proper place and electrically 
welded. The lower picture shows 
three such side frames with the 
new lid hinge lugs all ready to be 
returned to service. 
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An _ Interesting 


Repair Job 
Deseribed in 


Pictures 
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Overhauling Door- 
Cheek Springs 


ASSENGER-CAR_ door-check springs become 
bound with caked dirt and dried oil and it is de- 
sirable to clean between the coils. This may be quickly 
done by means of the device shown in the illustration. 
The spring is dropped into the cylindrical socket 
shown and a crank arm with lug is inserted in it, en- 





Convenient device for overhauling door-check springs 


gaging the end of the coil spring. A few twists of the 
crank winds up the spring and opens up the turns. The 
crank is held in position by a ratchet lock and a jet of 
steam from the attached hose quickly cleans this spring. 
It is then dried and oiled and placed in the proper 
operating position. 


Steam Hose 
Testing Rack 


N actual test under working pressures of steam is 

the only reliable means for determining the real 
condition of steam hose. To make such tests, a sub- 
stantial testing rack, designed to accommodate either 
rubber or metallic hose, has been developed at one pas- 
senger shop, as indicated in the illustration. This par- 
ticular view shows a metallic hose ready for test. 
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Steam connection and table for the convenient testing of rubber or metaliic steam-heat hose 


Railway Mechanical Engineer 


Steam is brought into the shop through an insulated 
pipe line and shut-off valve and fittings are arranged for 
quick and convenient coupling of the steam hose. A tee 
attached to the end valve threads of the hose has a bleed 
valve to expedite the escape of air, and the small pipe, at 
the same time, provides a wrench handle for applying 
and removing the tee quickly. 

The steam hose and fittings rest on a special wooden 
rack covered with sheet iron and having a slight tilt 
to the rear with a drainboard arranged to carry off any 
condensation. 


Reelamation of 
Metallie Steam Hose 


ITH the widespread use of metallic steam hose 
on passenger cars, involving higher initial invest- 
ment than for rubber hose, the importance of economical 
maintenance becomes of vital interest. It is, of course, 


not economy to scrap all of the original parts when an 





Jig and tools used in reclaiming parts of metallic 
steam-heat hose 


inexpensive repair job will make them serviceable again. 

The greatest strain and wear is at the gasket sockets 
and pivot points. A brazing torch can be used, however, 
to build these up again when they fall below the con- 
demning limit and an inexpensive reaming operation will 
re-establish original dimensions. In the background of 
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the above illustration, an elbow is shown placed in a jig 
after the interior of the gasket sockets has been, built up 
by brazing. A reamer (shown resting vertically on the 
jig) is used in a drill press to refinish the socket. 

Immediately in front of this jig are three angle units. 
The one on the left has a pivot pin broken off. The one 
in the center has a new pin brazed on, and the one on the 
right has the pivot machined to the proper. dimensions by 
the finishing tool shown beside it. This tool consists of 
an old drill socket in which a steel cutting edge of proper 
contour has been fastened so that the machine operation 
is performed on a drill press. 

In the foreground of the illustration is shown a No. 
310 head. The portion at A, dented by striking with a 
hammer in coupling, has been built up by welding so that 
it can be ground off to its original contour. The reamer 
shown at the right is used to true up the gasket seat. 

These four simple jigs and reamers are all the tools 
necessary to reclaim otherwise scrap parts, and maintain 
metallic hose in good condition without expensive re- 
placements. 


Spray Gun with 
Simplified Control 


N the Type MB spray gun, which the DeVilbiss Com- 
pany, Toledo, Ohio, has recently placed on the mar- 
ket, two new features are of interest to spray-gun users: 
A new air trigger design which insures easier operation, 
and -an improved, unrestricted air passage arrangement 
which is said to provide better atomization. In the 
Type MB spray gun it is no longer necessary to exert 
finger pressure on the trigger of the gun to overcome 
the tension of strong springs, the “Feather Touch” con- 
trol making it possible to keep the gun in action with- 
out undue strain on the hand of the operator. This ease 
of operation is provided by an air piston which relieves 
the spring tension on the fluid needle when the air 
valve is open. This permits the use of strong spring 
pressure to close the needle, yet the trigger pull need 
be only strong enough to open the air valve. The trigger 








ae 


DeVilbiss type MB spray gun 


pull does not compress the strong needle seating spring, 
this being accomplished by means of air pressure and 
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without any unusual effort on the part of the operator. 

The unrestricted air passage in the Type MB gun 
permits a greater volume of air in the head, resulting in 
atomization at a lower air pressure. The air in this 
gun is distributed evenly in the cap, reducing to a 
minimum excess fumes and the waste of painting ma- 
terials. The lower air pressure at which the gun operates 
contributes to a more even finish. 

This gun has an improved ball and cone principle 
which assures the proper concentricity of the fluid tip 
and the air cap, as well as a protection for the surfaces 
of contact against wear. The proper spacing and aline- 
ment of nozzle parts is thus maintained. Another feature 
of this gun is the graduated spray width adjustment 
which has been accomplished through the addition of 
larger air passages in the port openings so that a greater 
volume of air is available at the point where the spray- 
ing is done. Graduations which are clearly visible to 
the operator permit control of the width and character 
of the spray. The removable spray head, which is a 
feature of DeVilbiss spray guns, has been further sim- 
plified so as to visualize the cleaning of the head as well 
as the changing from one material to another. 

The body of the gun is constructed of a heat-treated 
aluminum alloy forging with either a brass or aluminum 
spray head barrel. The connections on the Type MB 
gun permit its use with any spray-painting outfit now in 
use. 


Hook Link for 
Connecting Chains 


N indispensable piece of equipment for the wreck- 

ing train or for shop use is the “hook link” shown 

in the accompanying photograph. The hook link can be 
used any place that the chain hook is used and while 
there is always a liability of the chain hook slipping due 
to straightening out this is entirely eliminated by 
the hook link for the reason that the more strain placed 





A link that closes under load instead of opening 


on it the more rigid it becomes as it will close instead 
of opening. 

The links are very easily manufactured. A _ large 
welded link is placed in a forge and heated sufficiently to 
form around a piece of round iron of the thickness of 
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the chain with which it is desired to use the hook link. 

Another advantage is that chains on which hooks are 
attached cannot be forced through small openings 
whereas with the hook removed the chain can be entered 
into small openings and both ends fastened after it has 
been made taut. 

These links are useful in chaining trucks to cars or 
tenders during derailments, for chaining up cars out on 
the line or for bundling up piles of rail or other scrap. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. R. A. Mechanical 
Division is called upon to render decisions on a large 
number of questions and controversies which are sub- 
mitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


Car Damaged Due to 
Coupler Pulling Out 


Shippers Car Line car No. 11558 was damaged in a 
switching movement on the Texas & Pacific at Browder, 
Tex., on August 16, 1931. The car was repaired by 
the T. & P. and a bill rendered against the owner, in 
amount of $93.54. The owner contended that the 
damage was the result of improper handling and sub- 
mitted as evidence a statement of an eye-witness which 
indicated that the switching locomotive was handling a 
cut of 41 cars, 21 of which were next to the engine 
with the air working, and the other 20 with the air 
cut out and that the car in question was 31 cars from 
the engine which was being handled by the fireman who, 
in making a stop, made an emergency application, pull- 
ing the coupler, end sill and side sills out of the car 
and causing certain other damage to the amount men- 
tioned. The T. & P. refused to cancel the charges as 
requested and in its statement said that an investigation 
of the conditions surrounding the damage disclosed the 
fact that the locomotive was handled at the time by a 
qualified engineman and that there was no irregular 
handling, no derailment, or Rule 32 conditions involved. 
The Arbitration Committee rendered a decision on No- 
vember 4, 1932, to the effect that “This car was not 
damaged under any of the provisions of Rule 32 and. 
therefore, the car owner is responsible.”—Case No. 


1710, Shippers Car Line Corporation vs. Texas & 
Pacific 


Defect Card for 
Wrong Size Coupler 


On December 23, 1930, the St. Louis-San Francisco 
requested from the Terminal Railroad of St. Louis a 
defect card for a wrong size coupler which it claimed 
was applied by the Terminal to St. L.-S. F. car 125237. 
Joint evidence executed by the St. L.-S. F. inspector was 
attached. A billing repair card covering correction of 
these wrong repairs at Yale, Tenn., dated October 23, 
1930, and also T. R. R. A. billing repair card covering 
repairs made at East St. Louis, IIl., September 17, 1930, 
Were also attached. In an exchange of correspondence 
the Terminal Railroad definitely declined to assume re- 
‘ponsibility, claiming that it had applied the proper size 
coupler. In its statement of fact the Terminal Railroad 
said that it had applied a second-hand 5-in. by 7-in. shank 
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coupler to one end of the car in question on September 
17, 1930, and that between then and September 28, 1930, 
several movements involving the Frisco and other lines 
had been made without any exceptions being taken to 
the coupler. It also stated that the first evidence sub- 
mitted showing the presence of a wrong coupler in the 
car was dated October 19 at Memphis, a month after 
the Terminal Railroad had made repairs and after the 
car had repeatedly moved in interchange to and from the 
Frisco and other companies without any exceptions be- 
ing taken and that the first inspection record noting the 
presence of a wrong coupler showed that there was then 
on the car-a new coupler, whereas the Terminal Rail- 
road had applied the second-hand coupler to the car and 
so charged it. Under the circumstances the Terminal 
Railroad stated that it-could not see where any evidence 
had been produced to connect that company with the 
application of a wrong coupler to the car. The Terminal 
Railroad cited the provisions of Rule 12, with particular 
reference to the necessity of obtaining joint evidence 
within 90 days as the basis for declining to honor the 
claim. The St. Louis-San Francisco contended in its 
statement that its inspection of this car at Yale, Tenn., 
on October 25 disclosed the fact that a non-standard 
coupler had been applied to the car and joint evidence, 
properly executed, was signed by a representative of that 
company and the chief interchange inspector. The wrong 
repairs were corrected at that point on October 30, 1930. 
The St. L.-S. F. contended that inasmuch as joint evi- 
dence was properly executed and obtained within the 
time limit and that wrong repairs were immediately cor- 
rected, it was justified in rendering a bill against the 
T. R. R. A. inasmuch as that road had not issued a defect 
card within 60 days. 

The Arbitration Committee, in a decision rendered 
November 4, 1932, said that: “Joint evidence of wrong 
repairs is final and claim of the St. Louis-San Francisco 
is sustained. Decision No. 1626 is parallel.”—Case No. 
1711, Terminal Railroad Association of St. Louis vs. 
St. Louis-San Francisco. 





Rivets driven with a pinch-bug type of riveting machine at 
the Milwaukee (Wis.) shop of the C. M. St. P. & P. 
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Running Floating Bushings 
Successfully 
By G. Dempster* 


HE successful running of floating bushings in main 

rods and main connections of side rods has been 
more or less a problem and, although many railroads, 
especially the larger ones, have solved the problem and 
are running them successfully, some, after trials, have 
discarded them as impracticable while some are still 
having their troubles. 

New locomotives with 24-in. by 28-in. cylinders, carry- 
ing 200 Ib. of steam, superheated, and equipped with float- 
ing bushings in the back ends of main rods and main 
connections of side rods, were purchased from the build- 
ers several years ago by the Alabama, Tennessee & 
Northern. The life of these bushings varied from 4,000 
to 18,000 miles, with an average of about 10,000 miles. 
Failure after failure occurred on account of the bushings 
cracking or breaking into pieces, causing a heavy ex- 
pense for renewals, to say nothing of the delays to trains. 

The manufacturers of the bronze castings from which 
the bushings were made and the builder of the loco- 
motives were called upon for relief. At the suggestions 
of both, a change was made in the design from a grooved 
to a perforated bushing and a higher grade of bronze 
used, but still with far from satisfactory results. The 
builders finally furnished a new set of tough steel bush- 
ings and a set of special bronze bushings and an en- 
gineer to supervise the installation. It was necessary to 
renew the main-rod bushings after about 25,000 miles 
and the side-rod bushings after about 35,000 miles on 
account of being worn beyond the limit allowed by the 
federal inspection rules. 

On the bushings that had failed and those that had 
worn out after unsatisfactory mileage, abrasions were 
found inside the bore while the outside was perfectly 
smooth, which indicated insufficient lubrication on the 
inside. 








* Master mechanic, Alabama, Tennessee & Northern. 
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The holes and grooves in this bushing are so located as to prevent stoppage of lubrication 
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The following method of preparation as used by some 
other railroads was tried, but did not prove entirely 
satisfactory. The outer bushing (of steel or gun iron) 
had, on the outside, around the bushing, and connecting 
with the hole from the grease plug, a groove, 1% in. 
wide and % in deep. On the inside of this bushing were 
four grooves, % in. wide and % in. deep, equally spaced 
and extending across the bushing to within ¥% in. of 
the ends, every groove being connected with the outside 
groove by a %-in. hole. The bronze bushing was per- 
forated with %4-in. holes in rows around the bushing, 
these rows being from 34-in. to 1 in. apart, with twelve 
perforations to the row, alternate rows being staggered. 
This left, across the bushing between perforations, 24 
blank spaces 34 in. to % in. wide, and as the groove 
inside the steel bushing was only %4 in. wide, it can 
readily be seen that should the groove come directly 
over the blank space when the grease plugs were screwed 
down, no grease could reach the inside of the bronze 
bushing. This would allow the bronze bushing to become 
dry on the inside, causing a hot and cut bushing, the ex- 
pansion possibly causing it to become tight in the stee! 
bushing, losing the benefit of the floating feature and 
the life of the bushing being materially shortened. Blank- 
ing the grooves could occur as readily with the four 
equally spaced grooves as they would divide equally in 
the 24 equally spaced blank spots and, should one groove 
be blanked, all would be blanked. 

The method as finally adopted was as follows: in lay- 
ing out the cross grooves inside of the steel bushing 
the bushing is divided into four equal parts, the first 
groove is made central with the line as laid out, the 
second is made % in. off the center line, the third % in. 
off the line, and the fourth 34 in. off the line. With this 
arrangement there are always at least two grooves open 
to the perforations so that the lubricant can reach the 
inside of the bronze bushing regardless of the position 
of the bushing when the grease plugs are screwed down. 
No change was made from the original method of pre- 
paring the perforated bronze bushing. 

In preparing the steel bushing it is ground to a per- 
fectly smooth surface inside. In the absence of a grinder 
for the purpose, this is done before the bushing is re- 
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moved from the lathe by using a shop-made holder and 
spindle for a small grinding wheel, this holder being 
bolted to the carriage of the lathe after removing the 
tool post and driven by a small pneumatic tell-tale motor. 
Running the grinder through the bushing two or three 
times as the lathe is revolving slowly and using the car- 
riage for feeding, the grinder makes an excellent job 
which takes only a few minutes. After cutting the cross 
grooves, the bushing is pressed into the rod at about 25 
tons pressure, care being taken to place the bushing in 
such position as not to have the direct point of thrust 
in line with the groove. 

The bronze buShing is bored to as close a working fit 
as is possible on the crank pin. The outside is turned to 
44 in. smaller than the bore of the steel bushing and only 
Yeo in lateral play allowed instead of the recommended 
345 in. for expansion. The bushing is applied solid and 
not split in any manner as is practiced by some railroads 
to take care of expansion, although this split might be of 
some benefit as a means of getting the grease to the 
inside of the bushing. 

Other methods than that as shown here are in use 
and are evidently serving the purpose satisfactorily. It 
is not the intention of the writer to criticize or condemn, 
but I feel that this simple method might appeal to those 
who are having, or have had, trouble with floating bush- 
ings and might prove of interest to others, as it has 
“turned the trick” in this particular case, with the result 
that at 55,000 miles the side-rod bushings, on first in- 
spection, were found to be worn less than %» in. and 
the main-rod bushings less than 34 in. and the life of 
the bushings increased from about 10,000 miles to more 
than 100,000 miles, or over 1,000 per cent. The point 
the writer wishes to stress is that, after getting a good 
grade of bronze, proper lubrication, regardless of the 
method of preparation used, is the prime factor in the 
life of the bushings. 


Straight Gap 
Welding 


HE Metal & Thermit Corporation, New York, has, 

in a measure, gone into competition with itself by 
introducing an electric welding process known as Murex 
straight gap welding. It does away with the need for 
“veeing” or grooving of plate edges. 

Heretofore it has been the practice to bevel the edges 
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3g Murex Heavy 
Mineral Coated Electrodes—> 
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Arrangement of plates and backing 
strip for straight gap welding of a 
12-in. seam in a 1%-in. plate 


of plates to be welded and the narrowest bevel con- 
sidered possible was 12 deg. on each plate, making a 
total included angle of 24 deg. When the bevel angle is 
made smaller than this, the metal which is filled in 
lndercuts the sides of the plates and causes pockets to 
be formed from which slag cannot be removed. 

With the straight gap method, square-edged plates are 
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lined up with the welding edges parallel and with a steel 
backed strip % in. thick or heavier to close the bottom 
of the gap. The space between the plates varies ac- 
cording to the size of the electrodes used. 

The welding wire has a heavy mineral coating which 
effectively keeps oxygen and nitrogen out of the weld. 
The deposited metal passes through the arc in a fine 
spray without spattering and without abrupt momentary 
changes in the current flow. It is deposited in the gap 
with a fillet at either edge and without the formation of 
pockets in the plate edges. The slag is extremely brittle 
and is easy to remove. 

With this process, a relatively small amount of metal 
is required to fill the joint. It is suitable for plates up 
to 4 in. in thickness. Smooth even deposits of unusual 
high tensile strength and ductility are obtained con- 
sistently. 


Difficult Pipe Bends Made 
With Special Table 


N the fabrication of the preheater and superheater 

coils for the steam-heat boilers of Pennsylvania 
electric locomotives a rather difficult job of pipe bend- 
ing is involved not only because of the necessity of ac- 
curacy in bending, but also because of the short radii 
of some of the bends. The coils, as shown in Fig. 1, 
consist of two reversed coils of 1%4-in. and 2-in. extra 
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Fig. 1—The preheater and superheater tube 
are in the form of a reverse bend 


strong wrought iron pipe, having minimum bends of 
5 in. and 73 in. radii, respectively. When instructions 
were given the Juniata shop at Altoona, Pa., to make up 
a number of sets of these coils, the pipe department at 
that shop developed a bending table that made it pos- 
sible, with a proper heating practice, to produce coils as 
symmetrical and even as though they had been formed 
in a special forming or rolling device. 

Fig. 2 shows the important details of the bending 
table and the advantages of this device over the common 
table or bench vise are apparent. A large part of the 
actual saving in the cost of production as compared with 
the bench vise method resulted from the elimination of 
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the necessity for the workmen continually to check the 
contour of the pipe with templates as the bending 
proceeded. 

The table is so laid out that the positions of the pins 
give the correct contour of coils which results in a 
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Fig. 2—Details of the special pipe-bending table 


further saving in the assembling of these coils to the 
boiler lids. 

When forming 2-in. coils the 2-in. sleeve is set in a 
recess on the top of the table. The four 5-in. clamp 
bolts are held together by being welded to a 4¢-in. steel 
plate and are raised up through the holes in the sleeve 
clamping lugs and tightened to hold the sleeve securely 
in place. Heat is then applied to the pipe by an oxy- 
acetylene heating torch and the guide pins inserted in 
the holes in the table as the heating and bending of the 
coil progresses. When forming the 1%4-in. coils the 
sleeve for the 2-in. coil is removed and the clamp bolts 
are permitted to drop on the safety pin through the 
safety angle irons which are welded to the bottom of 
the table. The 114-in. pipe sleeve is then applied and 
the bending continued in the same manner as for the 
2-in. coils. 


Roller Bearings Applied 
To Trailer Trucks 


WING to increased train speeds and severe operat- 

ing conditions, a midwestern road recently ex- 
perienced considerable trouble with hot trailer journals 
on a group of 4-8-4 type locomotives. This trouble was 
apparently accentuated by a ruling which reduced per- 
missible lateral play on No. 1 locomotive trailer wheels 
to one in. The decision was made to remedy the trouble 
by the application of Timken roller bearings and this 
work was done at the railroad’s principal back shop. 
Inasmuch as the shop was not equipped with special 
machinery and tools required for the most convenient 
handling of the conversion work ingenuity was required 
on the part of the shop supervisors to develop a method 
of machining and assembly that would produce the re- 
quired accuracy. 








A representative of the roller-bearing manufacturer 
was present and passed on all details of the work, in- 
specting not only the various units of the roller bearings, 
as received from the factory, but also checking with the 
greatest care all details of the railroad shop machining 
and assembly operations. 


Fitting the Races 
To accommodate and fit the roller-bearing races, the 
trailer journals were turned down in a large engine lathe. 
allowing from .008 in. to .012 in. for grinding, which, in 





Timken roller bearings applied to a pair of trailer-wheel 
journals in the shop 


the absence of a grinding machine of the required 
capacity was done in the same lathe, using the small 
portable tool-post grinder, illustrated. Several wheel 
grains and grades, as well as widths of wheel face, were 
tried before the best combination was secured. The 
grinding was done dry, in three or four cuts, a toler- 
ance of only .002 in. in diameter being permitted and 
.0005 in. in taper. To obtain this degree of accuracy 
with the equipment available required considerable ex- 





Tool-post grinder, radius-turning tool and gages used in 
machining trailer journals for the application 
of roller bearings 


perimentation and adjustment of procedure. The tem- 
perature of the journals, for example, was a factor which 
had to be taken into consideration, since newly-groun 
and still warm journals, calipered at the close of the 
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day’s work, were larger than in the morning after hav- 
ing had time to cool. 

The attempt was first made to machine fillets with a 
forming tool ground to the required radius, but this 
method proved unsatisfactory, owing to the practical 
impossibility of eliminating vibration and securing a 
smooth surface finish on the fillet. A successful effort 
to solve this difficulty was devised by means of the 
radius-turning tool, illustrated. This tool consists of a 
small rotating tool post and bit, suitably supported in 
the base of the tool, which has an offset, forged-steel 
shank of the proper proportions to insert in the lathe tool 
post. ‘The rotating tool post is manually-operated by 
means of the small handwheel, illustrated, which turns 
a bronze worm and gear, housed in the base of the tool. 
The cutting tool bit, held in the upper part of the re- 
volving head, is capable of adjustment in or out by 
means of a set screw. This tool bit is set to give the 
required radius by means of stamped gages. By rigidly 
clamping this radius-turning tool in the tool post of the 
lathe and using a properly-ground tool bit, set to the re- 
quired radius, a smooth, accurate fillet can be cut to any 
radius ordinarily needed. After being turned, the fillets 
are polished with a stick, using oil and an emery cloth. 

After pressing on the raceways and assembling the 
complete bearings the journal bearing and housing pre- 
sent the appearance shown in one of the illustrations. 
Cap bolts, which hold the outside casing in an oil-tight 
bearing against the journal box, are drilled through the 
heads and connected in pairs with copper wire to make 
absolutely sure that they cannot back out accidently under 
vibration. 

The Timken roller-bearing-equipped trailer wheels, as 
installed in the truck under one of the 4-8-4 type loco- 
motives, are also shown in another illustration. Since 
the application of these roller bearings trouble with hot 
trailer journals has been eliminated and it is said that 
the savings in oil alone, not to mention the labor of in- 
specting and repacking journal boxes, will go a long way 
towards paying for the new roller bearings. 





Vital Importance of 
Adequate Valve Lubrication 


By Walter Smith 


ROM the viewpoint of effective valve and valve- 

gear performance, adequate lubrication of piston 
valves is a factor of paramount importance. It has been 
proved definitely that where valves and cylinders are 
not lubricated properly, a locomotive will lose at least 
15 per cent of its efficiency. Furthermore, tests have 
shown conclusively that the effect of insufficient lubrica- 
tion results in a loss of power of from 12 to 15 per cent. 
The effects of improperly lubricated valves are as fol- 
lows: 

(1) Valves require greater driving power, which ab- 
sorbs engine power at the expense of drawbar pull. Be- 
sides, when valve lubrication is defective, cylinder lubri- 
cation usually is affected adversely, which still further 
dissipates power. 

(2) The drag on the valve gear is greatly increased, 
which magnifies the effect of lost motion, and may cause 
the parts to spring or yield, with the result that the 
valve events become distorted. The usual effects of 
distorted valve gears on steam control are irregular 
time and variable volume. 

(3) There is rapid wear of the valve rings and bush- 
ings with a resultant increase in valve leakage. 

(4) There is the possibility that valve and valve gear 
failures may result from the overload on valve-gear 
parts. 

With the tendency in modern locomotive design to- 
ward increased boiler pressure and higher superheat, 
the problem of obtaining proper lubrication of valves 
and cylinders becomes vitally important. Because of the 
inherent characteristics of piston valves, which function 
by virtue of the properties of sliding metallic surfaces, 
the matter of obtaining adequate lubrication under pres- 
ent conditions is an exceedingly difficult problem. 


Trailer wheels with Timken-equipped journals installed under a locomotive ready for service 
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Regarding the theory of lubrication, it is well to bear 
in mind that the sliding friction of metal in contact is 
increased by heat, and diminished by polishing and by 
efficient lubrication, and is less in motion than in start- 
ing. It is generally conceded that effective lubrication 
is a matter of maintaining a protective oil film between 
the metallic surfaces, so that the sliding friction is re- 
duced. In order that the oil film may be maintained, it 
is important that there be continuous distribution. This 
requires a positive oil feed, and an oil supply propor- 
tionate to the work. 

As can readily be appreciated from the foregoing, an 
oil to preserve the protective oil film, under present serv- 
ice conditions, must have extraordinary properties. It 
must have tenacity and body to a marked degree; it 
must emulsify and atomize; and it must have sufficient 
power of vaporization to spread itself over the steam— 
that is, to lubricate the steam. That oil can have suf- 
ficient strength, tenacity, and body at high temperature 
to preserve the protective film, and prevent opposing 
metals coming in direct contact, is difficult to conceive. 
Then it must be assumed that occasionally the oil film 
is destroyed on account of a bad water condition in the 
boiler or because the oil is carbonized when the throttle 
is closed. 

The problem of how to restore quickly this lubricating 
film is difficult of solution, for the reason that a surplus 
of oil is required, and the regular feed supplies only 
the amount of oil necessary to replace the wear of the 
film. Under favorable conditions the life of this oil 
film is dependent upon (1) the pressure of the packing 
rings tending to expand them; (2) the temperature of 
the valve chamber; (3) the number of times rubbed 
over; (4) the polish on the metallic surfaces; and (5) 
the properties of the oil. 

While condensation, or hydrostatic lubricators are en- 
titled to a maximum of credit for the splendid service 
rendered in the past, they are entirely inadequate for 
present conditions. The modern locomotive necessitated 
a more or less revolutionary change in the method of 
lubrication, and it has been found that the mechanical 
lubricator has a distinct advantage in that it provides 
more efficient feeding of the oil to the valves and 
cylinders. Present service conditions require positive 
and not intermittent feeding, with oil delivered in pro- 
portion to the work done, which is determined by speed 
and cut-off. When force-feed lubricators are arranged 
to inject oil in. proportion to the piston speed and cut- 
off, it is possible to obtain a surplus of oil to meet un- 
usual demands by lengthening the cut-off. In order to 
maintain regularity of feed with the force-feed lubrica- 
tor, the heat of the oil in the lubricator must be con- 
trolled, so as to prevent wide variations in oil tempera- 
ture and viscosity. Thermostatic heat control probably 
offers the best solution of this problem. Cylinder feeds 
are not only desirable but absolutely necessary on modern 
high-pressure power. They not only insure better cyl- 
inder lubrication, but have a beneficial effect on valve 
lubrication, because the oil in the exhaust steam tends 
to improve the lubrication of the exhaust rings. 


Factors Adversely Affecting Lubrication 


Regardless of the effectiveness of the force-feed lubri- 
cation system from the standpoint of continuous oil 
delivery, and in spite of the quality of the oil supplied, 
there are disturbing factors which make proper lubrica- 
tion difficult of accomplishment. The principal factors in 
connection with locomotive operation which adversely 
affect valve and cylinder lubrication are (1) boiler feed- 
water troubles; (2) carbonization of oil; and (3) valve 
leakage. The latter is aggravated by the foregoing 
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factors, and by the poor valve maintenance practices 
already described. 


Boiler Feed-Water Troubles 


No question pertaining to the operation of locomotives 
deserves more consideration than the matter of gener- 
ating clean, dry steam. When steam carrying entrained 
water, also sludge and sediment, is delivered to the super- 
heater, a decided loss in efficiency results. On account 
of the moisture in the steam, the superheater must not 
only function as a superheater, but as an evaporator as 
well, with the result that the degree of superheat is 
reduced. Then during the drying out process a gritty 
substance is released, which is carried into the valve 
chambers and cylinders. This sediment combines with 
the oil on the bearing surfaces and forms an abrasive 
mixture, which destroys lubrication and causes rapid 
wear of the valve and cylinder packing. 

There is still a chance for great improvement over 
present feed-water practice as it exists throughout the 
country. Unfortunately, there are only a few places 
where pure feed water for locomotive use is available, 
and the cost of treated water is prohibitive in some cases. 
If the water has much of any solids or alkali salts in 
solution, there is a tendency for the boiler to foam. 
When a boiler foams, the entire steam space is filled 
with a froth or foam, resulting in its withdrawal with 
the steam. As the impurities in the feed water are 
accumulated and concentrated in the foam, the effect on 
lubrication is apparent. 

While the principal cause for the production of poor 
quality steam is impure feed water, there are features 
in the design and arrangement of the boiler which have 
a tendency to aggravate the trouble. Steam carrying 
entrained water will be delivered to the superheater (a) 
if the design of the boiler is such that the steam space is 
restricted ; (b) if the steam dome is located too near the 
crown sheet or combustion chamber; (c) if baffle plates 
are not placed under the safety valves to prevent a direct 
flow of steam when open; and (d) if the circulation in 
the boiler is too violent. Furthermore these defects are 
augmented (1) by high rates of evaporation, (2) by the 
present practice of running continuously with a wide 
open throttle, and (3) by the practice of carrying a high 
water level in the boiler. It is not uncommon for steam 
to carry 5 per cent or more of moisture when it enters 
the superheater units and there are extreme cases where 
the superheater must handle steam carrying entrained 
water amounting to as much as 15 per cent. 

Ever since the introduction of the superheater the 
problem of preventing carbonization of the oil in the 
valve chambers, cylinders and passages has been vitally 
important. Carbonization of oil destroys lubrication, for 
the reason that oil when carbonized changes from a lubri- 
cant to an adhering abrasive. The gummy substance 
thus formed not only causes increased friction and con- 
sequently greater wear of the sliding surfaces, but it 
clogs the ports and passages. This building up of carbon 
deposits, in and around the valve ports, disturbs steam 
distribution, increases back pressure, and adversely 
affects fuel consumption. 

Regarding the carbonization of oil, it is well known 
that a temperature as high or higher than the flash point 
of the oil is required and that air must be present to sup- 
port combustion ; also that the oil does not flash or burn 
in an atmosphere of steam, even though the temperature 
is 1000 deg. F. Therefore, in order to prevent carbon'- 
zation, air must be excluded from the valve chambers 
and cylinders, either (1) by maintaining an atmosphere 
of steam at all times or (2) by preventing the formation 
of a vacuum, which would draw in air. 
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Among the 





Clubs and Associations 





Tue Arr BRAKE ASSOCIATION has moved 
its headquarters from the Grand Central 
Terminal building to Room 2205, 150 
Broadway, New York. 


INTERNATIONAL RAILWAY GENERAL ForeE- 
men’s AssocraTIoN.—A meedng of the 
General Foremen’s Association will be held 
on June 17 at Chicago for the purpose of 
electing officers, revising the constitution, 
and conducting such other business as may 
come before the association. 


Fue. AssociaTion.—A regular meeting 
of the members of the International Rail- 
way Fuel Association for the purpose of 
electing officers, amending the constitution 
and by-laws, and transacting such other 
business as is necessary, will be held at 
the Hotel Sherman, Chicago, on Friday 
morning, June 16, at 10:30 Central Day- 
light Saving Time. Work on the prepa- 
ration of committee reports has been ag- 
gressively carried on in spite of the 
temporary discontinuance of technical 
meetings of the association, and it is ex- 
pected that reports for the year 1933 will 
be available in the form of published pro- 
ceedings by next October. 


PurRCHASES AND Stores Diviston.—The 


annual convention of Purchases and Stores. 


Division, A. R. A., will be confined to a 
meeting of the general committee and 
chairmen of subject committees at the 
Stevens Hotel, Chicago, Monday, June 26, 
according to the announcement of Secretary 
W. J. Farrell. (Plans for the convention 
have been abandoned in view of economic 
conditions. A. G. Follette, general ma- 
terial supervisor of the Pennsylvania and 
C. M. Woodward, in the purchasing de- 
partment of the Pennsylvania, have been 
announced as winners in the annual con- 
test held by this Division for papers on 
Railway Purchasing and Stores Work. It 
is expected that these papers, entitled “En- 
ergizing the Supply Dollar” and “Direct 
Results from Indirect Purchases”, respec- 
tively, will be presented at June meeting. 


WesterN RarLway CLus.—Meeting and 
dinner at the Hotel Sherman, Chicago, 
on Monday evening, May 15. Address de- 
livered by H. A. Wheeler, president, Rail- 
way Business Association, who presented 
the subject “Regulation of Transportation 
in Light of 1933 Developments.” {[ Mr. 
Wheeler was introduced by Samuel O. 
Dunn, editor, Railway Age, and chairman 
of the board, Simmons-Boardman Pub- 
lishing Company. {{ At the business ses- 
sion, presided over by Retiring President 
0. E. Ward, superintendent of motive 
Power, Chicago, Burlington & Quincy, 
Lines East, the following officers were 
elected for the ensuing year: President, 
J. E. Bjorkholm, assistant superintendent of 
motive power, Chicago, Milwaukee, St. 
Paul & Pacific, Milwaukee, Wis.; first vice- 
President, A. N. Williams, president and 
general manager, Chicago & Western In- 
diana, Chicago; second vice-president, Lee 
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Robinson, assistant to general superin- 
tendent of motive power, Illinois Central, 
Chicago; secretary, C. L. Emerson, division 
mas‘er mechanic, Chicago, Milwaukee, St. 
Paul & Pacific, Chicago; and treasurer, J. 
W. Fogg, MacLean-Fogg Lock Nut Com- 
pany, Chicago. Board of Directors: W. 
A. Bender, master car builder, Alton, 
Bloomington, Iil.; J. E. Buker, vice-presi- 
dent, Vapor Car Heating Company, Chi- 
cago; J. T. Gillick, vice-president, Chicago, 
Milwaukee, St. Paul & Pacific, Chicago; 
F. W. Rosser, general manager, Erie, 
Youngstown, Ohio; D. C. Curtis, chief pur- 
chasing officer, Chicago, Milwaukee, St. 
Paul & Pacific, Chicago; J. H. Nash, Dri- 
Steam Valve Company, Chicago; H. P. 
Allstrand, principal assistant superintendent 
motive power and machinery, Chicago & 
North Western, Chicago; C. T. Ripley, 
chief mechanical engineer, Atchison, To- 
peka & Santa Fe, Chicago; G. F. Slaughter, 
American Steel Foundries, Chicago; J. C. 
Shreeve, superintendent of motive power, 
Elgin, Joliet & Eastern, Joliet, Ill.; P. J. 
Colligan, general superintendent of motive 
power, Chicago, Rock Island & Pacific, 
Chicago; O. E. Ward, superintendent of 
motive power, Chicago, Burlington, & 
Quincy, Chicago. 


AMERICAN SOCIETY OF MECHANICAL EN- 
GINEERS.—At the spring meeting of the 
A. S. M. E., which will be held at Chicago 
during Engineers Week at the Century of 
Progress during the last wéek in June, the 
Railroad Division will hold morning and 
afternoon sessions on Monday, June 26. 
Both sessions will be devoted to the con- 
tributions of research in the development 
of railway equipment. The morning ses- 
sion, over which L. A. Downs, president of 
the Illinois Central, will preside, will be 
opened with an address by R. H. Aishton, 
chairman of the American Railway Asso- 
ciation, after which the following papers 
will be presented : 

Research Done by Railroads, by Col. 
C. D. Young, vice-president, Pennsylvania 

Research Done by Industries, by Samuel 
O. Dunn, chairman of board, Simmons- 
Boardman Publishing Company 

Research Done by Universities, by Prof. 
G. A. Young, Purdue University, and Prof. 
E. C. Schmidt, University of Illinois 

The afternoon session will be devoted to 
discussions of specific phases of research 
developments as set forth by the papers at 
the morning session. The discussions will 
be as follows: 

Research and Development Resulting in 
the Promotion of the Standard Freight 
Car, by F. H. Hardin, assistant to presi- 
dent, New York Central Lines 

Car Trucks and the Development .of 
Steel Castings, by Harry M. Pflager, 
senior vice-president, General Steel Cast- 
ings Corporation . 

Locomotive and Car Wheels, by Charles 
Ripley, chief mechanical engineer, Atchison, 
Topeka & Santa Fe 
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Development of Passenger Cars, by Peter 
Parke, chief engineer, The Pullman Com- 
pany 

Automo:ive Engines and Cars, by L. G. 
Coleman, manager, Locomotive Department, 
Ingersoll-Rand Company 

Car and Locomotive Air Brakes, by 
Samuel Dudley, professor of mechanical 
engineering, Yale University 

Development of Draft Gear, by L. P. 
Michael, chief mechanical engineer, Chi- 
cago & North Western 

Locomotive Development, by W. E. 
Woodard, vice-president, Lima Locomotive 
Works, Inc. 

Development of the Locomotive Boiler, 
by H. B. Oatley, vice-president, the Super- 
heater Co. 

Running Gear and Counterbalancing, by 
A. G. Trumbull, chief mechanical engineer, 
Advisory Mechanical Committee, Chesa- 
peake & Ohio; Pere Marquette; Erie, and 


“New York, Chicago & St. Louis 


Locomotive Valve Gears and Steam Dis- 
tribution, by G. S. Edmonds, superintendent 
motive power, Delaware & Hudson 

Research and Development of Locomo- 
tive Accessories, by C. H. Bilty, mechanical 
engineer, Chicago, Milwaukee, St. Paul & 
Pacific 

Car and Locomotive Materials, by Law- 
ford Fry, railway engineer, Edgewater 
Steel Company. 


Directory 


The following list gives names of secretaries, 
dates of next or regular mectings and places of 
pn oad of mechanical associations and railroad 
clubs: 

Arr-Brake AssociaTIon.—T. L. Burton, Room 
2205,:150 Broadway, New York. 

Atitrgp Rattway Supprty AssocraTion.—F. W. 
Venton, Crane Company, Chicago. 

AMERICAN Rat_way ASSOCIATION.—Division V. 
—Mecuanicat.—V. R. Hawthorne, 59 East 
Van Buren street, Chicago. 

Division V.—EguipmMent Paintinc SEc- 
Tion—V. R. Hawthorne, Chicago. 

Division VI.—PurcHases anp STores.— 
W. Jj. Farrell, 30 Vesey street, New York. 

Division. I.—Sarety Section.—J. C. 
Caviston, 30 Vesey street, New York. 

AMERICAN RAILWAY Toor ForEMEN’s Associa- 
tron.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 

AMERICAN SocrETY oF MECHANICAL ENGINEERS. 
—Calvin W. Rice, 29 W. 39th St., N. Y. C. 

RatLroap Division.—Marion B. Richard- 
son, associate editor, Railway Mechanical 
Engineer, 30 Church street, New York. 

ACHINE SHop Practice Dzivision.— 
R. E. W. Harrison, 6373 Beechmont avenue, 
Mt. Washington, Cincinnati, Ohio. 

Martertats Hanpiine Division.—M. . 
Potts, Alvey-Ferguson Company, 1440 Broad- 
way, New York. . 

On anp Gas Power Dtvision.—Edgar J. 
Kates, 1350 Broadway, New York. 

Furts Division.—W. G. Christy, Depart- 
ment of Health Regulation, Court House, 
Jersey City, N. J. 

INTERNATIONAL RAILROAD Master BLACKSMITH’S 
AssociaTION.—W, J. Mayer, ag Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

INTERNATIONAL RAILWAY ASSOCIATION.— 
T. D. Smith, 1660 Old Colony building, 
Chicago. 

INTERNATIONAL Rattway GENERAL ForEMEN’S 
AssociaTION.—William Hall, 1061 W. Wa- 
basha street, Winona, Minn. 

Master Borrermaker’s Association.—A. F. 
Stiglmeier, secretary, 29 Parkwood street, 
Albany, N. Y. 
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NEWS 


Austro-Daimler Rail Car 


A 42-PASSENGER RAIL CAR, weighing 
20,000 Ib., has arrived in this country from 
Vienna, Austria, and is now being demon- 
strated on the Long Island Railroad. The 
car, a product of Austro-Daimler of 
Vienna, employs a new system of air sus- 
pension, pneumatic tires being used in con- 
jection with ordinary railroad tires. It 
is equipped with two gasoline motors of 
80 hp. each, and the fuel consumption is 
7 miles per gallon. It is 38 ft. 6 in. long, 
7 ft. 8 in. wide, and 8 ft. in. high. E. K. 
Howe & Sons, Inc., 500 Fifth avenue, New 
York, have the exclusive license to manu- 
facture and sell these rail cars in the United 
States. 


Union Pacific Orders High-Speed 
Streamlined Train 


AN oRDER has been placed by the Union 


Pacific for a distillate-electric articulated 
passenger train comprising three body units 
of light weight, fully streamlined construc- 
tion, capable of speeds up to 110 mp.h. 
The train will be built by the Pullman Car 
& Manufacturing Corporation and powered 
with a 600-hp., 12-cylinder V-type distillate- 
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burning internal-combustion engine, to be 


manufactured by the Winton 


Corporation. 


228 





Engine 
The equipment is designed 
for a maximum speed of 110 m.p.h., with 


a sustained speed on straight and level 
‘rack of 90 m.p.h., and will weigh not 
over 80 tons. A streamlined car-body de- 
sign, to be decided on as the result of 
wind-tunnel tests, will be adopted to give 
minimum air resistance, and to get the 
benefits of full streamlining the windows 
of shatter-proof glass will be flush with 
the outside of the car, the vestibules will 
be covered, and exterior accessories re- 
cessed into the car body. The train will be 
fully air-conditioned with sealed windows, 
forced ventilation being used to supply heat 
in winter and to cool the train in summer. 
Sealed windows, body insulation, stream- 
lining, the use of rubber in the trucks and 
the probable use of a resilient wheel will 
materially reduce noise. The train will be 
completely equipped with roller bearings. 
The lighting system will be indirect, giving 
a uniform light reflected from the ceiling. 

The train will consist of three cars sup- 
ported on four trucks. The first car body 
will contain the power plant, consisting 
of engine and generator, and the driving 
trucks on which the motors are mounted 
will be on the forward end of this. In- 
cluded also in the first forward car will be 
a 30-ft. railway post office compartment 













Door Height, 






Proposed body 
cross-section of 
the Union Pacific 
articulated train 


sient 


and baggage room. The second car will 
be a coach seating 60 passengers and the 
rear car a 56-passenger coach, with a 
buffet at the rear end to serve light meals. 
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This train will not have any sleeping ac- 
commodations. 

The research and development work 
leading to the design of this train has been 
conducted by E. E. Adams, vice-president 
engineering, of the Union Pacific, with 
assistance and suggestions from many in- 
dividuals and companies, of which the fol- 
lowing submitted definite proposals: The 
Pullman Company, in collaboration with 
the Win‘on Engine Corporation, and with 
William B. Stout, aeronautical engineer ; 
the Brill Company, with the McIntosh-Sey- 
mour Engine Company; the Edward G. 
Budd Company, with the Winton Engine 
Corporation, and the Ingersoll-Rand Com- 
pany, with the St. Louis Car Company. 


Howard L. Ingersoll Honored by 
Franklin Institute 


AMONG THE FOURTEEN recipients of 
honors for outstanding accomplishmen s in 
the arts and sciences who received medals 
at the Meday Day exercises of the Franklin 
Institute of the State of Pennsylvania, held 
in the hall of the Institue, Philadelphia, 
Pa., on May 17, was Howard L. Ingersoll, 
assistant to the president, New York Central 
Lines, who was awarded the Edward Long- 
streth medal in recognition of his work 
in the “development of the Locomotive 
Booster to a state in which it gives valuable 
aid to locomotive performance and railroad 
service.” 

For some years it had been recognized 
that it was desirable under certain operat- 
ing conditions to be able to supplement the 
primary power of a steam locomotive for 


“short periods at starting and at low speeds 


and many efforts were made to accomplish 
this by devices which acted as traction in- 
creasers by bringing additional power 
wheels into play, or by the application of an 
independent driving mechanism to the loco- 
motive tender. All of these experiments 
proved impracticable in operation and it 
remained for Mr. Ingersoll to visualize and 
develop the first successful solution of this 
problem in what is now known as the Loco- 
mo.ive Booster. In approaching the prob- 
lem of the development of a Booster the 
inventor observed that 

(1) Inasmuch as the tractive force fur- 
nished by the Locomotive Booster was to be 
used only at starting, accelerating and at 
slow speeds, the mechanism of the Booster 
should be normally inoperative. 

(2) The Locomotive Booster must not 
interfere or change the normal functioning 
of the locomotive itself. 

(3) The Locomotive Booster must be so 
controlled as to impose no burdensome 
duties on the engineman. 

(4) The control of the Locomotive 
Booster must be provided with the follow- 
ing safeguards: 

(a) The power of the Booster must be 
interlocked with the control mechanism of 
the locomotive. 

(b) The Booster must automatically dis- 
engage or become inoperative when the 
locomotive reaches a stage where the power 
of the Booster is no longer required. 

(c) The Booster must be so arranged 
that the engineman may, as his judgment 
indicates, connect or disconnect the Booster 
as the occasion demands within its working 
range. , 

The original Locomotive Booster as it 
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vented by Mr. Ingersoll was a horizontal 
two-cylinder, double-acting engine, non- 
reversing, mounted on the trailer truck and 
geared to the trailer axle through an idler 
gear which could be put into or out of 
operative engagement. Steam coming di- 
rectly from the boiler was admitted at 
three-quarters stroke with no variation of 
the cut-off in the Booster cylinders, al- 
though the steam admission was under the 
control of the engineman. The Booster 
had a flexible mounting in the form of a 
three-point suspension, two bearings being 
on the trailer axle and one in a spherical 
seat in the frame of the trailer truck, per- 
mitting the Booster to swing as the trailer 
swings. The First Booster designed by 
and built under the direction of Mr. Inger- 
soll was put into service on a New York 
Central Atlantic type locomotive No. 990 
early in 1919. Shortly thereafter, other 
applications having been made to demon- 
strate the practicability of the device, the 
further development and promotion of the 
Booster was carried on by the Franklin 
Railway Supply Company, New York. 

The Booster as it is used today on 88 
railroads in the United States and on the 
railroads of several foreign countries re- 
mains in principle as it was originally de- 
signed by Mr. Ingersoll. 


H. H. Moss Honored 


AT THE annual meeting of the American 
Welding Society, held at the Hotel Govern- 
or Clinton in New York on April 27 and 
28, the Samuel Wylie Miller medal was 
awarded to H. H. Moss of New York 
“for his achievement in the application of 
fusion welding and oxyacetylene flame 
cutting.” The Samuel Wylie Miller medal, 
an annual award of the American Welding 
Society, is presented for meritorious con- 
tributions to the science and art of weld- 
ing. It was established in 1927 by the 
late Samuel Wylie Miller. 

Mr. Moss, an engineer in the service of 
The Linde Air Products Company, has 
been engaged in a variety of problems on 
the use of oxyacetylene welding and cutting 
in structural work, oil and natural gas 
transmission projects, and transportation 
equipment, particularly freight cars and 
shipping containers. 

In 1931 his aid to the Committee on 
Technological Developments under Presi- 
dent Hoover’s Conference on Home Build- 
ing and Home Ownership in connection 
with the use of welding in present and 
future small house construction, culminated 
In a presentation of the subject before the 
Conference. More recently Mr. Moss has 
been giving careful study to advanced de- 
velopments in oxyacetylene cutting, par- 
ticularly in the field of flame machining, 
in which process an oxyacetylene flame 
's used for cutting, boring and shaping 
metal parts in a way similar to the ma- 
chine-tool operations used for fabricating 
metal parts up to this time. The pre- 
liminary results of the investigation in 
flame machining were presented in a paper 
tead before the American Welding So- 
“ety at its 1932 Fall convention in Buffalo. 

Mr. Moss has been active in the affairs 
of the American Welding Society, Ameri- 
‘an Bureau of Welding and the Inter- 
National Acetylene Association. He is also 
amember of the A. S. of M. E. 
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Supply Trade Notes 


THE Wuitinc CorporaTIon, Harvey, 
Ill., has moved its Chicago office to 140 
South Dearborn street. 


C. E. GraHAM, handling general railway 
supplies, has moved his office from 370 
Lexington avenue, to 61 Hudson street, 
New York City. 


Cyrus J. Hotitanp, Peoples Gas build- 
ing, Chicago, has been appointed western 
representative of the Standard Locomotive 
Equipment Company, Toledo, Ohio. 


THE EarteE Gear & MACHINE Com- 
PANY, Philadelphia, Pa. has moved its 
New York City sales office from 95 
Liberty street to 149 Broadway, New York. 


Tue Curcaco SALEs OFFIcE of the uni- 
versal pipe division of the Cen‘ral Foundry 
Company, New York, is now located at 
1629 Wellington street, Chicago. 


THE EpncEwATER STEEL Company, Pitts- 
burgh, Pa., has appointed H. F. Lowman, 
912 Investment building, Washington, D. C., 
its representative in that territory. 


Freperic B. Piatt has been appointed 
eastern representative of the T-Z Railway 
Equipment Company and Morris B. 
Brewster Company, Inc., of Chicago. Mr. 
Platt’s headquarters are at Boston, Mass. 


The WortTHINGTON Pump & MACHINERY 
CorPoRATION has moved its. general and 
executive offices from 2 Park avenue, New 
York, to its new office building adjacent to 
the corporation’s plant at Harrison, N. J., 
which was opened on May 1. The local 
sales office will be continued at 2 Park 
avenue, New York. 


C. A. SATTLEY has been appointed repre- 


sentative of The Winton Engine Corpora- 
tion, Cleveland, Ohio. Mr. Sattley is in 
charge of the Chicago territory, with office 
at 319 Peoples Gas building, Chicago. He 
succeeds J. F. Sattley, deceased, who pre- 
viously represented The Electro-Motive 
Company and the Winton Engine Cor- 
poration in that territory. 


Davin K. E. Bruce, Paul D. Cravath, 
and Marshall Field, have been re-elected 
directors of the Westinghouse Electric & 
Manufacturing Company. C. A. Terry, 
honorary vice-president, has been elected 
a director for a four-year term and War- 
ren H. Jones, secretary, has been elected 
to complete the term made vacant by the 
death of E. M. Herr, late vice-chairman. 


OtnHo C. Duryea of the O. C. Duryea 
Corporation, New York, was the recipient 
of the George R. Henderson medal 
awarded at the recent Medal Day ex- 
ercises of the Franklin Insti‘ute of the 
State of Pennsylvania “in consideration of 
the meritorious railway engineering and 
the novel feature embodied in the invention 
of the Duryea railway car cushioned under- 
frame.” 


_ tests. 


THe Repusitic STEEL CoRPoRATION, 
Youngs’own, Ohio, has moved its Buffalo, 
N. Y., district sales office to 475 Abbott 
Road. Thomas B. Davies, district sales 
manager, and his present staff will con- 
tinue in charge at the new location. 


L. D. Dopson has been placed in charge 
of the New York office of the J. B. Ford 
Sales Company. Mr. Dodson had for 
several years been in the main office at 
Wyandotte, Mich., where R. D. Sherwood 
is now manager. G. T. Robinson, assist- 
ant manager, succeeds Mr. Sherwood as 
manager at Cleveland, Ohio, and Mr. Gline, 
formerly New York manager, has been 
de‘ailed to special, work on national ac- 
counts, with headquarters at New York. 


THE WINE RattwAay APPLIANCE Com- 
PANY, Toledo, Ohio, has rearranged its 
territories. George B. Christian is now 
sales engineer for the western territory, 
with headquarters at Toledo, Ohio. This 
territory was formerly in charge of Cyrus 
J. Holland. The southeastern terri‘ory 
has been divided between Earl H. Fisher, 
of Toledo, and Cyrus Hankins, of Wash- 
ington, D. C. 


ArTHUR S. GosLE has become asso- 
ciated with the Hanna Stoker Company 
as vice-president, with duties including 
jurisdiction over the sales department. Mr. 
Goble’s headquarters will be at Cincinnati, 





Arthur S. Goble 


Ohio. In 1904 he completed a course in 
chemical engineering at the University of 
Illinois and the same year entered the serv- 
ice of the Chicago & North Western as 
assistant to the chemist and engineer of 
He left that road in 1911 to enter 
the sales departments of the Baldwin Lo- 
comotive Works and the Standard Steel 
Works Company, in the New York office 
and later served in the Chicago office. 
The last 14 years of his service with these 
companies he was district manager at St. 
Louis, Mo., in charge of sales matters in 
the southwestern section of the United 
State. Mr. Goble left that service in 


August, 1932, after a period of 22 years 
with these companies. 





229 





Hersert K. WILLIAMS has been ap- 
pointed assistant to president of the Safety 
Car Heating & Lighting Company, with 
office at New York. Mr. Williams was 
born in Orange, N. J., in 1888. Immedi- 
ately following his graduation from the 
Orange High School in 1905, he entered 
the employ of the Safe‘y Car Heating & 
Lighting Company as a clerk in the office 
of the mechanical engineer. After six 
years of service in the engineering and ex- 
ecutive departments of the company and 





Herbert K. Williams 


at the time the axle lighting system for 
railway passenger equipment cars was just 
coming into prominence, Mr. Williams 
was transferred to the factory where he 
spent a large part of his time in the labora- 
tory in a general study of the theory and 
design of axle lighting equipment. In 
1916 he was assigned to the New York 
sales district as representative. In 1918 
the export business of the company was 
consolidated in a department over which 
Mr. Williams was placed in charge, 
although at the same time he continued his 
connection with the New York sales dis- 
trict. In 1926 Mr. Williams was appointed 
sales engineer. In 1928 he was made man- 
ager of the equipment department in charge 
of sales, which position he held up to the 
time of his present appointment. 


Tue Sarety Car Heatine & LIGHTING 
Company has moved its Chicago district 
office from 1134 Straus building to 1455 
Railway Exchange building, 80 East Jack- 
son Boulevard. George H.: Scott, manager, 
remains in charge. 


THe Canton Tank Car Company, 
Chicago, has moved its general offices from 
310 South Michigan avenue, Chicago, to 
621 Perry Payne building, Cleveland, Ohio. 
H. S. Woodruff, .vice-president, has re- 
signed to engage in other business and 
the office of vice-president has been 
abolished. 


THE Woop Preservinc CorpPorATION, 
Koppers building, Pittsburgh, Pa., has es- 
tablished an operating unit, which will be 
supervised by Reamy Joyce and Sher- 
man S. Watkins, formerly of the Joyce- 
Watkins Company, Chicago. The activi- 
ties of Messrs. Joyce and Watkins will be 
principally in connection with the Balti- 
more & Ohio cross tie production and in 
the operation of the Green Spring, West 
Va., treating plant. 
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Frank A. Hirer, sales manager of the 
Alemite Corporation, Chicago, a subsi- 
diary of the Stewart-Warner Corporation, 
has been appointed sales manager of the 
parent company and subsidiaries, to suc- 
ceed W. J. Zucker, vice-president, general 
sales manager and secretary, resigned. 


THE WorTHINGTON Pump & MAcHINERY 
CorPorATION, Harrison, N. J., and the 
Gamon Meter Company have consolidated 
their operations in the manufacture and 
sale of meters, through the newly or- 
ganized Worthington-Gamon Meter Com- 
pany, with sales headquarters at Harrison; 
all manufacturing operations, however, will 
be concentrated in the Gamon plant at 
Newark. The officers are as follows: E. 
T. Fishwick, president; G. H. Gleeson, 
vice-president in charge of sales; J. A. 
Bonnet, secretary; R. R. Anderson, works 
manager. 5 


THE Gate Service & CONSTRUCTION 
CoMPANY has been organized with offices 
in the Railway Exchange building, Chi- 
cago, to engage in the construction and 
repair of boiler washing facilities, water 
softening systems, water supply systems 
and brick, concrete and frame buildings. 
All of the employees, officers and stock- 
holders of the company were employees 
of the National Boiler Washing Company 
of Illinois. The officers are: Frederick 
A. Gale, president; Walter C. Thatcher, 
vice-president and chief engineer; and 
M. S. Bachman, secretary and treasurer. 


F,. W. Macin, formerly executive vice- 
president in charge of the industrial con- 
troller division at Milwaukee, Wis., was 
elected president of the Square D Com- 
pany, with headquarters at Detroit, Mich.; 
at a meeting of the board of directors held 
recently. T. J. Kauffman was elected 
chairman of the board. H. S. Morgan was 
elected secretary-treasurer. Mr. Morgan 
was formerly a member of the board of 
directors and retains his position on the 
board. J. H. Pengilly of Los Angeles, 
L. W. Mercer, Vernon Brown and Carlton 
M. Higbie were elected vice-presidents. 


Tue Pressep STEEL Car Company hav- 
ing been handicapped in its efforts to 
refund its 10-year 5 per cent convertible 
gold debentures due January 1, 1933, by 
suits of individual bondholders, although 
the indentures securing these debentures 
provides that action can only be taken by 
25 per cent of the holders through the trus- 
tee, to avoid giving a preference to these 
bondholders, acquiesced to the appointment 
at Pittsburgh, Pa., on May 11, 1933, of 
George D. Wick and Frank N. Hoffstot, 
president of the company, as receivers, by 
Judge R. M. Gibson of the United States 
District Court. The company has no other 
creditors. 


THE FRANKLIN Rattway Or Corpora- 
TION whose main office formerly was at 
Franklin, Pa., has established two terri- 
tories in the United States—an eastern 
district with headquarters at 26 Broadway, 
New York City, and a western district 
with headquarters at 59 East Van Buren 
street, Chicago. R. R. Vinnedge, vice- 
president, is in charge of the eastern office 
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and John E. Ferry, vice-president, is in 
charge of the western office. The works 
are at Franklin, Pa. As in the past the 
Franklin Railway Oil Corporation will con- 
tinue to handle sales of lubricating oils and 
greases to steam railroads for the Socony- 
Vacuum Corporation, which comprises the 
following companies: Standard Oil Com- 
pany of New York, Inc., New York, Vac- 
uum Oil Company, Inc., New York, Mag- 
nolia Petroleum Corporation, Dallas, Texas, 
White Eagle Oil Corporation, Kansas City, 
Mo., General Petroleum Corporation, Los 
Angeles, Cal., White Star Refining Co., 
Detroit, Mich., Wadhams Oil Co., Milwau- 
kee, and Lubrite Refining Co., St. Louis. 


Tue Unitep States STEEL Corporation 
has made following additions to the staff 
of the commercial office headed by C. L. 
Wood, commercial vice-president; F. D. 
Foote, assis:ant to vice-president, in which 
position he will be responsible for the co- 
ordination of sales efforts affecting the 
railroads and the railroad equipment in- 
dustries; E. P. Brooks, assistant to vice- 
president, formerly of the sales executive 
staff of Sears-Roebuck & Company; all 
with headquariers at New York. Mr. 
Foote was born on December 16, 1892, and 
became associated with the Greenville Steel 





F. D. Foote 


Car Company as purchasing agent in 1912. 
Four years later he became a director and 
secretary and treasurer of the company, 
and in 1924 was elected president. When 
the Greenville Steel Car Company became 
a subsidiary of the Pittsburgh Forgings 
Company in January, 1930, Mr. Foote be- 
came vice-president of the latter company 
retaining the presidency of the Greenville 
Steel Car Company. In March, 1932, he 
became president of the Pittsburgh Forg- 
ings Company, which position he held until 
he became associated recently, with the 
United States Steel Corporation, as an as- 
sistant to C. L. Wood, commercial vice- 
president. Mr. Foote has served for sev- 
eral years as a director of the Americat 
Railway Car Institute. 


R. E. Hettmunp, who has been ap 
pointed chief engineer of the Westinghouse 
Electric & Manufacturing Company, East 
Pittsburgh, Pa., is the first Westinghouse 
executive to hold this office since the deat 
of B. G. Lamme in 1924. Born in Gotha, 

(Turn to next left-hand page) 
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Misessiass for wearing parts have heretofore been a 


compromise. A hard surface meant a brittle core and if the core was tough enough the surface was too soft. 
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Germany,’ Mr. Hellmund was graduated 
from Ilmenan Un‘versity, following which 
he worked three years, and then continued 
his studies in Charlottenburg University. 
He was graduated from that school in 1899 
with the degree of electrical engineer. 
After graduation he began his career as a 
designer of electrical machinery in a large 
manufacturing concern in Germany, and 
later performed laboratory work and de- 
signed switchboards for other concerns. 
In 1904 he came to the United States and 
was associated with William Stanley at 
Great Barrington, Mass., on the develop- 





R. E. Hellmund 


ment of self-compounding alternators. 
Later he designed induction motors for 
the Western Electric Company. In 1907 
he joined the Westinghouse Electric & 
Manufacturing Company, first engaging in 
work of the general engineering depart- 
ment and later being placed in charge of all 
design of direct current and alterna‘ing 
current railway motors. In 1917, Westing- 
house officials gave him miscellaneous con- 
sulting duties in which he continued until 
1921 when he was appointed engineer su- 
pervisor of development. In 1926 he be- 
came chief electrical engineer, which po- 
sition he has held until his present appoint- 
ment. 


H. W. Cope, assistant director of en- 
gineering of the Westinghouse Electric & 
Manufacturing Company, East Pittsburgh, 
Pa., has been appointed assistant to the 
vice-president, in which position he will 
direct the co-ordination of certain head- 
quarters engineering departments and dis- 
trict office engineers. Mr. Cope was born 
at North Vernon, Ind., and was graduated 
from Franklin College and Purdue Uni- 
versity. Immediately after receiving his 
degree in electrical engineering, in 1898, he 
entered the Westinghouse organization. 
After serving in the testing department, he 
worked in the engineering division and 
later was appointed manager of the alter- 
nating current department. In 1909 he was 
appointed assistant to the manager of the 
industrial department and in 1914 became 
director of exhibits for the Westinghouse 
Company at the Panama-Pacific Interna- 
tional Exposition, San Francisco, Cal. Mr. 
Cope returned to Eas‘ Pittsburgh, in 1916 
as assistant to the manager of engineering 
and since 1920 served as assistant director 
of engineering. 
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Obituary 


Le Granp ParisH, former president of 
‘he American Arch Company, Inc., and 
the Lima Locomotive Works, Inc., died at 
the Hackensack Hospital in Hackensack, 
N. J., May 10, 1933. Since his retirement 
from the American Arch Company in 
February, 1926, he had taken an active in- 
terest in welfare and civic affairs in Passaic 
County, N. J., and also traveled much in 
this country and abroad. Mr. Parish was 
born at Friendship, N. Y., April 13, 1866. 
In September, 1887, he en‘ered the lab- 
oratories of Thomas A. Edison where he 
remained until early in 1889 when he left 
to enter the service of the Gilliland Electric 
Company, Adrian, Mich. In 1891 he be- 
came a storekeeper on the Lake Shore & 
Michigan Southern at Adrian, Mich. Three 
years later he became chief clerk in the 
car department at Englewood, IIl., and la‘er 
was made general foreman at that point 
and then master car builder of the West- 
ern division, his jurisdiction in this ca- 
pacity being extended in June, 1900, over 





Le Grand Parish 


the Michigan division, with his headquar- 
ters sill at Englewood. In November, 
1904, he was promoted to assistant super- 
intendent of rolling stock, with headquar- 
ters at Cleveland, Ohio, and in July, 1906, 
became superintendent of motive power, 
remaining in that capacity until April, 
1910, when he resigned to accept the presi- 
dency of the American Arch Company. 
In August, 1918, he was elected president 
of the Lima Locomotive Works, Inc., re- 
maining in that capacity, and also as presi- 
dent of the American Arch Company, until 
January, 1924, when he relinquished the 
presidency of the locomotive company. In 
February, 1926, he retired as president of 
the American Arch Company, Inc. Mr. 
Parish, while he was in railway service, 
was unusually active in the Master Car 
Builders’ Association and the American 
Railway Master Mechanics’ Association. 
He also served as president of the Western 
Railway Club. He possessed real genius 
as an organizer and as a developer of men, 
this being demonstrated in a very marked 
degree in his administration of the me- 
chanical department of the Lake Shore & 
Michigan Southern. At ‘he time of his 
death he was the vice-president of the park 
commission of Passaic County, N. J., a 
member of which he had been since the 
organization of the commission in No- 


vember, 1927. 


Personal Mention 





General 


W. G. Brack, assistant vice-president of 
the Chesapeake & Ohio, the New York, 
Chicago & St. Louis and the Pere Mar- 
que‘te, with supervision over purchases and 
stores, has been appointed vice-president of 
these companies with headquarters as be- 
fore at Cleveland, Ohio. Mr. Black will 
have supervision over purchases and stores 
in addition to such other duties as he has 
heretofore performed. He was born on 
April 19, 1877, at Lima, Ohio, and after a 
public school and business college educa- 
tion, entered railway service in 1893 as a 
machinist apprentice at the Stony Island 
(Chicago) shops of the Nickel Plate. In 
1897, he left railway service to continue 
his education at Armour Institute of Tech- 
nology, Chicago, where he took a post 
graduate course in mechanical. subjects. 
He then returned to railway service as a 
machinist at the Burnside (Chicago) shops 
of the Illinois Central and from 1900 to 
1903 he was employed at the South Chicago 
plant of the Illinois Steel Company, then 
returning to the Nickel Plate as a ma- 
chinist. Mr. Black was soon promoted to 
machine shop foreman and in 1904 he was 
promoted to enginehouse foreman at Ft. 
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G. Black 


Wayne, Ind. On January 1, 1909, he was 
further promoted to master mechanic at 
Stony Island shops, where he remained 
until February, 1923, when he became su- 
perintendent of motive power of the Nickel 
Plate and Lake Erie & Western districts 
of the Nickel Plate, wih headquarters at 
Cleveland. On January 1, 1927, Mr. Black’s 
jurisdiction was extended to include the 
entire Nickel Plate system, and in the 
following month he went with the Erie as 
mechanical assistant to the president, with 
headquarters at Cleveland, leaving this 
company in 1929 to go with the C. & O. 
in the same capacity. Subsequently his 
jurisdiction was extended to include the 
Pere Marquette and in 1931 he was ap- 
pointed assistant vice-president of the C. 
& O. and Pere Marquette with jurisdiction 
over purchases and stores matters. In 
March, 1933, he was appointed also to the 
same position on the Nickel Pla‘e. His 
appointment as vice-president of the three 
roads became effective on April 17. 
(Turn to next left-hand page) 
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Deadens vibration 
on big power 

















Permits maintenance 
without uncoupling 


Needs no additional 
engine for uncoupling 


For years Franklin Radial Buffers have provided and when necessary shims can be inserted to 
an ideal, non-binding connection between engine | compensate for wear without dismantling or dis- 
a and tender that made both a single unit. connecting. 
fi Now in a new design (Type E-2) the Franklin This new design of buffer meets the demands of 
we Radial Buffer affords even additional advantages. modern high-power, high speed operation and at 
* lts smooth, powerful action deadens vibration the same time reduces maintenance cost. 
= and provides increased resistance to compression, Old existing buffers can often be converted 
= resulting in improved riding qualities. to the new “Type E-2”, accomplishing a sub- 
= Without disturbing the connection between stantial economy in maintenance. Ask Franklin 


engine and tender all parts are easily inspected about this. 








L. RicHarpson, formerly chief mechani- 
cal officer of the Boston & Maine, has been 
appointed mechanical assistant to the vice- 
president and general manager of that road 
and mechanical assistant to the general 
manager of the Maine Central. The posi- 
tion of chief mechanical officer has been 
abolished. Mr. Richardson was born at 
Shelbyville, Ky., on July 11, 1889, and was 
educated at Cornell University (M.E. 
degree in 1910) and University of Illinois. 
He. en‘ered railroad service in 1907, as a 
regular apprentice with the Pennsylvania, 
in which capacity he served until 1910. 
Subsequently he served as a special appren- 
tice, motive power inspector, and foreman. 
Mr. Richardson joined the naval aviation 





L. Richardson 


corps during the war and during 1919-20 
served as assistant supervisor of equipment 
with the United Siates Railroad Adminis- 
tration. From 1921 to 1923 he was sales 
engineer of the American Steel Foundries, 
working on the Virginian Railway, and 
during 1923-24 he was in charge of railroad 
sales of the Whiting Corporation. During 
1925 and 1926 he served as contracting 
engineer of the Dwight P. Robinson Com- 
pany. In 1926 Mr. Richardson entered the 
service of the B. & M., as assistant to 
chairman of the executive committee. He 
later served as assistant to president of 
that road and in April, 1927, was appointed 
mechanical superintendent. He became chief 
mechanical officer in 1929. 


D. C. ‘Rem, formerly mechanical super- 
intendent of the Boston & Maine, has been 
appointed general superintendent of motive 
power of the Boston & Maine and the 
Maine Central. The position of mechanical 
superintendent of the B. & M. has been 
abolished. Mr. Reid was born on April 7, 
1890, at Chicago, Ill., and was educated in 
the public schools of East Chicago, Ind. 
He. entered railroad service in June, 1906, 
with the Chicago Terminal and for four 
years was a machinist apprentice on this 
road. He then served with the Elgin, Jol- 
iet & Eastern during 1910 and 1911, after 
which he became associated with the Hub- 
bard Steel Foundry. During 1912, he was 
in the employ of the Goldschmidt Detin- 
ning Company. He then went with the 
New York Central as a machinist. He be- 
came assistant enginehouse foreman in Oc- 
tober, 1917; night enginehouse foreman in 
November, 1917; day enginehouse foreman 
in December, 1920; general enginehouse 
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foreman in October, 1922, and in July, 1926, 
master mechanic of the Indiana Harbor 
Belt, with headquarters at Chicago. In 
March, 1927, Mr. Reid entered the service 
of the Boston & Maine as superintendent 





D. C. Reid 


of locomotive maintenance, and in 1929, be- 
came assistant chief mechanical officer. In 
the latter part of 1932 he was appointed 
mechanical superintendent. 


F. W. Bucxpitt, master mechanic of the 
Boston & Maine, at Boston, Mass., has 
been appointed superintendent of locomotive 
maintenance of the Boston & Maine and 
Maine Central, with jurisdiction over en- 
gine terminals and locomotive performance. 


Douctas M. Burcketrt, electrical engi- 
neer in the engineering department of the 
Boston & Maine, has been appointed also 
electrical engineer, mechanical department, 
which position was formerly held by the 
late Louis C. Winship. Mr. Burckett was 
born in Boston, Mass., December 18, 1895, 
and was educated at the Massachusetts In- 
stitute of Technology, graduating with the 
degree of S.B. and M.S. in 1922. Follow- 
ing two years service in the World War, 
Mr. Burckett entered railroad service in 
1926, as assistant engineer, Great Northern, 
with headquarters at Seattle, Wash. He 
was later appointed assistant electrical en- 
gineer, and since October, 1929, has been 
connected with the Boston & Maine as 
electrical engineer in the engineering de- 
partment. 


Master Mechanics and 
Road Foreman 


L: L. ALLEN, master mechanic of the 


- DeQuincy division of the Gulf Coast Lines, 


with headquarters at DeQuincy, La., has 
been appointed assistant master mechanic. 


H. C. Gueter, master mechanic on the 
Chicago, Burlington & Quincy, has had his 
headquarters moved from Chicago to 
Clyde, Ill. 


E. R. Battiey, superintendent of shop 
methods of the Canadian National, has 
been transferred to the central region as 
general superintendent of motive power 
and car equipment. Mr. Battley’s former 
position has been abolished and his former 
duties taken over by Frank Williams, 
mechanical engineer in charge of shop 
methods. 


D. J. Ayers has been appointed master 
mechanic of the Fitchburg division of the 


_ Boston & Maine, with headquarters at 


Greenfield, Mass. 


F. R. Hosack, master mechanic of the 
Kingsville division of the Gulf Coast Lines, 
with headquarters at Kingsville, Tex., has 
had his jurisdiction extended to include the 
DeQuincy division. 


S. W. Inxs, general foreman locomotive 
department of the Pittsburgh & Lake Erie, 
has been appointed master mechanic of the 
Monongahela with headquarters. at South 
Brownsville, Pa. 


H. F. Noyes, superintendent of motive 
power of the Maine Central, has been ap- 
pointed master mechanic, with headquarters 
as before at Portland, Me. The position 
of superintendent of motive power has been 
abolished. 


H. L. Leicuron, formerly master me- 
chanic of the Fitchburg division of the 
Boston & Maine, with headquarters at 
Greenfield, Mass., has been transferred to 
Boston, Mass., as master mechanic of the 
Terminal and Portland divisions. 


W. S. TASKER, master mechanic of the 
Panhandle division of the Atchison, Topeka 
& Santa Fe, with headquarters at Welling- 
ton, Kan., has had his jurisdiction extended 
to include the First and Buffalo districts of 
the Plains division. 


G. R. MiLter, master mechanic of the 
Pecos division of the Atchison, Topeka & 
Santa Fe, with headquarters at Clovis, 
N. M., has had his jurisdiction extended 
to include the Second, Third, Shattuck, 
Dumas, Clinton, Borger and Skellytown 
districts of the Plains division. Mr. 
Miller’s headquarters are now at Amarillo, 
Tex. 


Car Department 


A. J. Krugcer, master car builder of 
the New York, Chicago & St. Louis, has 
had his headquarters moved from Cleve- 
land, Ohio, to Conneaut, Ohio. 


J. P. JANGRO, superintendent of car main- 
tenance of the Boston & Maine, has been 
appointed also superintendent of car main- 
tenance of the Maine Central. 


Purchasing and Stores 


M. S. SmirH has been appointed store- 
keeper of the Monongahela with head- 
quarters at South Brownsville, Pa. 


Apert Norpserc, master mechanic of 
the Pittsburgh & Susquehanna at Philips 
burg, Pa., died on May 2 after an illness 
of 14 months. Mr. Nordberg entered the 
service of the Altoona & Philipsburg, later 
known as the Pittsburgh & Susquehanna, 
in 1893 as a bridge builder. He was the 
first foreman of the car repair shops at 
Rainey, Pa., and in 1915 became master 
mechanic, in which position he continued 
until the road suspended operations ™ 
August, 1931. 
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